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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of adjusting the forward traffic channel power allocation in 
communication system. The step which measures each signal quality of the pilot wave who can 
set to the active set of mobile station, and who was transmitted by two or more base stations, 
respectively with said mobile station, A step [ criteria / signal quality / said / of said pilot 
wave / each ], The step which reports the message which shows which [ of said pilot wave in 
said mobile station ] is equal to said criteria, or whether it is over it to a system control station, 
How to consist of a step which acjjusts said forward traffic channel power allocation based on 
said message. 

[Claim 2] Said step to compare Step which generates a threshold as said criteria based on at 
least one of said the pilot waves who cover the time interval decided beforehand and have the 
greatest measurement-signal quality Approach containing a step [ said threshold / each / of 
each of said signal quality of said pilot wave ] according to claim 1. 

[Claim 3] Said step to report Step which generates the bit vector listed in the sequence that the 
value showing each signal quality of said pilot wave was able to be decided beforehand The 
approach according to claim 2 of consisting of a step which includes the index which identifies 
which [ of said pilot wave ] has the greatest measurement-signal quality in said bit vector list. 
[Claim 4] Said step to report is CDMA. It is an approach including reporting said bit vector to a 
system control station at least at once about all the frames of an IS-95 protocol according to 
claim 3. 

[Claim 5] Said step to report is CDMA. Approach including reporting said bit vector to said 
system control station in at least one of two or more frames of an IS-95 protocol, and the parts 
of said frame according to claim 3. 

[Claim 6] said communication system — CDMA IS-95 communication system is included and 
said step to notify is periodic or aperiodic — approach including notifying said bit vector by 
either according to claim 3. 

[Claim 7] It includes that said step to measure measures each signal pair interference ratio 
about said pilot wave. Said step to generate is an approach according to claim 2 including 
generating a threshold based on at least one of the maximums of each of said signal pair 
interference ratio about said pilot wave. 

[Claim 8] Said step to generate is an approach including subtracting the level decided 
beforehand from the maximum of each of said signal pair interference ratio, and generating a 
threshold signal according to claim 7. 

[Claim 9] The maximum of each of said signal pair interference ratio is an approach [ step / 
said / to compare / each / of each of said signal quality of said pilot wave / the minimum value 
of said maximum of said signal pair interference ratio of said pilot wave / have the minimum 
value and ] according to claim 8. 

[Claim 10] Said step to list is a step which receives the hand off instruction message identified 
in the sequence that said base station was able to be beforehand decided in said active set of 
said mobile station. Step which arranges each data field of said bit vector so that it may 
correspond to said sequence The approach according to claim 3 of containing further the step 
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which arranges each value which shows whether each of said pilot wave exceeds said threshold 
signal to said each data field. 

[Claim 11] the one-set reception corresponding to said pilot signal in said step to receive — 
direct and a multi-pass signal — receiving — reception — said set of direct and a multi-pass 
signal the each — reception of said N individual — with direct and the subset of a multi-pass 
signal being included [ of N individual which shows a larger direct and signal pair interference / 
than each of the signal of the subset which does not exist in the subset of a multi-pass signal / 
ratio ] — said step to arrange — said each of said pilot wave — reception of N individual of said 
subset, direct and only when it corresponds to at least one of the multi-pass signals The 
approach according to claim 10 of arranging said each value which shows each of said pilot wave 
exceeding said threshold signal in said each data field. 

[Claim 12] The approach according to claim 10 of containing further the step which adds the 
active set data field which at least one of a current active set, the past active set, and future 
active sets can identify to said message. 

[Claim 13] Said step to measure is an approach including measuring the signal quality of the pilot 
wave transmitted by one sector [ at least one 1 respectively of said two or more base stations 
in said active set according to claim 1. 

[Claim 14] Said step to ac|just is which of said base station transmitting each code channel to 
said mobile station, and forming the forward traffic channel power allocation control command 
which shows which not transmitting each code channel to said mobile station. Approach including 
notifying said forward traffic channel power allocation control command to said two or more base 
stations in said active set according to claim 1 . 

[Claim 15] Step which starts a timing mechanism with said mobile station when said message is 
reported to the beginning from said mobile station The approach according to claim 1 of 
containing further the step which observes when the time delay corresponding to the time 
difference during the time of the time of said message being first reported from said mobile 
station and said forward traffic channel power being adjusted passed. 

[Claim 16] The approach according to claim 15 of being finger allocation of the diversity receiver 
of said mobile station of at least one finger, and containing further the step which changes said 
finger allocation corresponding to said pilot wave to whom it was reported within said message at 
said step which is equal to said criteria or exceeds it, and to report 

[Claim 17] Said step to form is the approach according to claim 14 of forming said forward traffic 
channel power allocation control command which shows that said base station below N individual 
should transmit each code channel to said mobile station when N corresponds to the number of 
fingers of the diversity receiver in said mobile station. 

[Claim 18] Said step to compare includes that at least one finger of a diversity receiver 
determines whether it is assigned to code channel signaling from the base station. Said step to 
report is an approach including reporting which [ of said base station ] supplies each code 
channel signaling assigned to at least one finger according to claim 1. 

[Claim 19] Said step to report is an approach containing the step which generates the bit vector 
which lists the value showing each signal quality of said pilot wave in the sequence which was 
able to be decided beforehand according to claim 18. 

[Claim 20] Said step to report is an approach containing the step which contains in said bit 
vector the index which identifies one of said two or more of the base stations which has at least 
two fingers assigned to it according to claim 19. 

[Claim 21] Said step to report is CDMA. It is an approach including reporting said bit vector to a 
system control station at least at once about all the frames of an IS-95 protocol according to 
claim 19. 

[Claim 22] Said step to report is CDMA. Approach including reporting said bit vector to said 
system control station about at least one of the parts of said two or more frames of an IS-95 
protocol, and said frame according to claim 19. 

[Claim 23] said communication system — CDMA it consists of IS-95 communication system, and 
said step to notify is periodic or aperiodic — approach including notifying said bit vector by 
either according to claim 19. 
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[Claim 24] Said step to generate The step which receives the hand off instruction message 
which identifies said two or more base stations in the sequence beforehand decided in said 
active set f The step which arranges each data field in said message about each of two or more 
of said base stations so that it may correspond to said sequence, The approach according to 
claim 1 8 of containing further the step which arranges each value which shows whether said at 
least one finger of said diversity receiver is assigned to said two or more base stations, 
respectively in said each data field. 

[Claim 25] The approach according to claim 24 of containing further the step which adds the 
active set data field which at least one of a current active set, the past active set, and future 
active sets can identify to said message. 

[Claim 26] Said pilot wave is an approach according to claim 1 transmitted on two or more 
carrier signals. 

[Claim 27] Said two or more carrier signals are approaches according to claim 26 transmitted 
from the corresponding antenna of a configuration of that plurality differs. 
[Claim 28] Two or more base stations which transmit each code channel which contains a 
forward traffic channel with each pilot wave, System control station connected to said two or 
more base stations possible [ a communication link ] In the communication system which 
consists of a mobile station which has said two or more base stations assigned to the active set 
Said mobile station Diversity receiver which measures each signal quality of said pilot wave 
Signal quality criteria are generated. Processor which prepares the message which shows which 
[ of said signal quality of said pilot wave ] is equal to said criteria, or whether it is over it Said 
message to said system control station Direct, Or it consists of a migration transmitter 
transmitted via said two or more base stations. Communication system with which said system 
control station adjusts the transmitted power level of said forward traffic channel according to 
reception of said message. 

[Claim 29] Said processor of said mobile station Threshold generating mechanism which 
generates a threshold signal as said criteria based on at least one of said the pilot waves who 
cover the time interval decided beforehand and have the greatest measurement-signal quality 
Communication system including a comparison mechanism [ said threshold signal / signal 
quality / said / of said pilot wave / each ] according to claim 28. 

[Claim 30] Said processor of said mobile station is communication system including the message 
formatting mechanism which generates the bit vector containing the index which identifies which 
shall have the greatest measurement-signal quality between the list of values which means 
[ whether each signal quality of said pilot wave is equal to said threshold signal, and ] whether it 
is over it, and said pilot wave in said message according to claim 29. 

[Claim 31] Said migration transmitter is CDMA. It is the communication system according to 
claim 29 which transmits said bit vector at least at once about all the frames of an IS-95 
protocol. 

[Claim 32] Said migration transmitter is CDMA. Communication system of the frame of an IS-95 
protocol, and the part of a frame according to claim 30 with which only a multiple transmits said 
bit vector at least. 

[Claim 33] Said diversity receiver Pilot receiver which measures said each signal quality of said 
pilot wave Communication system according to claim 28 which consists of a finger of N individual 
where each receives at least one of said the code channels via at least one of direct pass and 
the multi-passes from a base station. 

[Claim 34] Said processor The allocation mechanism which assigns the finger of said N individual 
to the subset of said at least one N of said code channel which shows a larger signal pair 
interference ratio than all other signals corresponding to said code channel, the index which 
identifies which shall have the greatest measurement-signal quality between the list including the 
value showing whether each of said pilot wave corresponds to said subset of said at least one N 
of said code channel, and said pilot wave Communication system including the message 
formatting mechanism given into a message according to claim 33. 

[Claim 35] Said two or more base stations are the communication system containing two or 
more sectors respectively transmitted to the area which had each of said pilot wave and said 
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each code channel chosen, and which separated geographically according to claim 28. 
[Claim 36] Said system control station The control processor which determines which [ of said 
signal quality of said pilot wave shown in said message exceeding whether to be equal to said 
signal quality criteria and it ] corresponds to which subset of two or more of said base stations, 
by controlling the code channel power level of said subset of two or more of said base stations 
determined by said control processor Communication system including the control signal 
formatting mechanism which forms the control signal notified to said two or more base stations 
for controlling forward traffic channel power allocation according to claim 28. 
[Claim 37] Said message formatting mechanism The receiving mechanism which receives the 
hand off instruction message identified in the sequence that said two or more base stations were 
able to be beforehand decided in said active set, Each data field about each of two or more of 
said base stations corresponding to said sequence is arranged. Communication system according 
to claim 30 which consists of an array mechanism which arranges said value which shows 
whether said signal quality of said pilot wave is equal to said threshold signal, or exceeds it in 
said each data field corresponding to said sequence. 

[Claim 38] It is equipment which changes forward traffic channel power allocation. A means to 
measure each signal quality of the signal transmitted from two or more base stations, A means 
to generate signal quality criteria based on said signal quality measured by said measurement 
means, A means to generate the bit vector which lists said base station which has the 
measurement-signal quality beyond said criteria in case each base station is in the active set of 
a mobile unit, Mobile unit which consists of a transmitter which transmits said bit vector 
Equipment including a means to ac(just said forward traffic channel power allocation of two or 
more of said base stations based on said two or more base stations identified in said bit vector. 
[Claim 39] Said processor Threshold generating mechanism which generates a threshold as said 
signal quality criteria based on at least one of said the pilot waves who cover the time interval 
decided beforehand and have the greatest measurement-signal quality From a comparison 
means [ said threshold signal / signal quality / said / of said pilot wave / each ] to equipment 
according to claim 38 

[Claim 40] Said measurement means contains the diversity receiver which has n fingers The 
decision mechanism as which said processor determines whether at least one finger of said 
diversity receiver is assigned to code channel signaling from the base station is included 
Equipment according to claim 38 with which said bit vector generating means lists the base 
station which gives each code channel signaling assigned to said at least one finger. 
[Claim 41] Said signal is equipment according to claim 38 which consists of a carrier signal from 
which plurality differs. 

[Claim 42] The carrier signal from which said plurality differs is equipment according to claim 41 
transmitted from the corresponding antenna of a configuration of that plurality differs. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to cellular communication system, the modification 
approach of forward traffic channel power allocation [ in / more specifically / code division 
multiple access (CDMA) cellular communication system ], and equipment. 
[0002] 

[Description of the Prior Art] 

Since the common cycle numerical range band is generally mobile, in order that it may be used 
for the communication link to the set of a base station and may communicate from a base 
station to MOBAIRU in CDMA cellular communication system, generally other common cycle 
numerical range bands are used. In other examples, in order to communicate, the set of a 
common cycle numerical range band can be used. The main profits which transmit multiplex 
communication on a common cycle numerical range band are the increments in the capacity of a 
cellular telephone system. LS-95 specification specified by Telecommunications Industry 
Association (TIA) is the example of the air interface of CDMA of the high performance used in 
order to carry out a cellular telephone system. 
[0003] 

The set of the communication link carried out on the cycle numerical range band same in CDMA 
cellular communication system is distinguished after dissociating mutually by getting over after 
modulating the data transmitted for the both sides of reception and a transmitting system using 
the false random-noise (PN) code which is known. Other communication links appear as a 
background noise during processing of all specific communication links. Since other 
communication links appear as a background noise, in order that they may use an available cycle 
numerical range band more efficiently [ a CDMA protocol like IS-95 ], extensive transmitted 
power control is often used. Transmitted power control holds down communicative transmitted 
power to the minimum, in order to communicate exactly. Transmitted power control makes 
processing of a communication link of all specification easy by lowering the level of the 
background noise generated by other communication links. 
[0004] 

it is being able to use for also obtaining ** which makes it transmit to a base station with the 
2nd cycle numerical range band since mobile [ make transmit to MOBAIRU on the same cycle 
numerical range band from base station transmission and 1 and one profits making MOBAIRU 
transfer to the coverage area of the 2nd base station from the coverage area of the 1st base 
station using a "software hand off." A software hand off is a process which makes MOBAIRU 
coincidence interface with two pieces or the base station beyond it. A software hand off can be 
made to contrast with a hard hand off while an interface with the 1st base station is closed 
before an interface with the 2nd base station is established. 
[0005] 

Although it is obvious **, since connection of a piece is always maintained at least, generally the 
software hand off is stronger than a hard hand off. The approach and system for carrying out the 
software hand off in a CDMA cellular telephone system Both sides are transferred to the 
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grantee of this invention, and are incorporated by citation in this invention by the citation. U.S. 
Pat. No. 5,101,501 for which it applied on November 7, 1989 entitled "the approach and system" 
for offering the software hand off in a CDMA cellular telephone system, and a communication 
link, It is indicated in U.S. Pat. No. 5,267,261 entitled "the mobile station supported by the 
software hand off in CDMA cellular communication system." 
[0006] 

After each base station obtains early system synchronization according to the software hand off 
procedure currently explained in the patent quoted above, in order to offer the powerful time 
amount of a signal, frequency, and phase trace which were transmitted to the cellular site, the 
related pilot channel used more mobile is transmitted. Although a common diffusion code 
(namely, false noise sequence) is used for the pilot channel transmitted by each base station, 
different code phase offset is used for it, and it enables it to distinguish the pilot channel 
transmitted from the base station where a mobile station is related. 
[0007] 

Two pieces or the base station beyond it transmits the same forward link data mobile between 
software hand offs. A signal is compounded after receiving the signal from the set of mobile ** 
and a base station. The approach and the equipment for compounding are transferred to the 
grantee of this invention, are entitled "the diver city receiver in a CDMA cellular telephone 
system" incorporated in this specification by the citation, are explained into the United States 
patent number No. 5,109,390 for which it applied on November 7, 1989, and are indicating the 
diver city composition approach for use in a CDMA cellular telephone system. 
[0008] 

While a software hand off offers more powerful connection, in some examples, a software hand 
off does a bad influence to the capacity of the whole CDMA cellular telephone system again. It is 
because the transmitted power of the whole used for this carrying out the communication link to 
which the multiplex forward link transmission generated between software hand offs is equivalent 
is increased. The transmitted power which increased increases the background noise of the 
whole generated by the system, and decreases the capacity of the whole system on the other 
hand. 
[0009] 

It is influenced by the environment generally put between mobile ** software hand offs whether 
a software hand off increases the capacity of a system or it is made to decrease, it is mobile — 
when put to the environment of fading, since a signal generally decreases the diversity which 
was brought about by the software hand off and which increased according to an individual, 
generally it is advantageous to the engine performance of a system, it is mobile — when it is in a 
non-fading environment, generally the diver city of a data source is redundancy-like. Therefore, 
as for the profits brought about to the non-fading environment by the diver city to which the 
signal source increased, a software hand off does not have phase murder of increase of the 
whole transmitted power of a cause. 
[0010] 

[Problem(s) to be Solved by the Invention] 

Therefore, the place which this invention means is improving the engine performance of CDMA 
communication system by optimizing the gestalt of the CDMA communication system between 
the software hand offs in the both sides which answer the environment the communication link 
in a multiplex subcarrier environment being carried out. 
[0011] 

Therefore, one of the purposes of this invention is offering the new approach for reducing the 
amount of the whole forward traffic channel power which receives mobile between software hand 
offs. Another purpose of this invention is offering the system which performs the aforementioned 
approach, another purpose of this invention is mobile — it is determining the environment which 
operates between software hand offs, and optimizing the gestalt of a software hand off 
corresponding to this decision. This invention is applied to a multiplex subcarrier forward link 
again. Therefore, one of the purposes of this invention is offering the new approach for reducing 
the amount of the whole forward traffic channel power transmitted mobile by the multiplex 
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subcarrier forward link. Another purpose of this invention is offering the system which enforces 
the aforementioned approach. Another purpose of this invention is determining the environment 
which is carrying out mobile ****** and optimizing the gestalt of a multiplex subcarrier forward 
link corresponding to this decision. 
[0012] 

This invention is applied to the system which uses the both sides of a software hand off and a 

multiplex subcarrier forward link. 

[0013] 

[Means for Solving the Problem] 

this invention is mobile — an approach and a system with the freshness transmitted to the 
system control station in which the pilot wave from each base station in the "active set" of the 
pilot channel which was able to catch the bit vector message more mobile is quantified 
frequently, and the quality (for example, signal pair interference ratio) of the measured signal is 
shown are offered. After generating a bit vector message under supervising the quality of the 
signal with which mobile ** and a pilot wave are related and transmitting the quality of a related 
pilot channel to the base station where it is related in the active set of migration of a bit vector 
message as compared with a criterion, the information in a bit vector message is sent to the 
control unit of a system. Corresponding to this, the control device of a system emits a command 
to the base station in a mobile active set, and ac|justs one as which the code channel power with 
which a base station is related was chosen according to the quality of a related pilot channel 
reported in the bit vector message generated more mobile. 
[0014] 

Since a forward traffic channel consists of the code channel to which the base station in a 
mobile active set relates, reduction of the transmitted power of a related code channel reduces 
the power with which the forward traffic channel was transmitted. Therefore, the capacity of the 
whole CDMA communication system increases as a result of the minimum radiation which 
forward traffic channel power required for right reception in a mobile place takes. By 
communicating the quality of the pilot channel observed quickly to the control unit of a system, a 
CDMA system re-optimizes the system source quickly corresponding to an environmental 
change, and can make channel capacity the maximum. 
[0015] 

In another operation gestalt of this invention which uses a multiplex subcarrier link, a mobile 
station transmits a bit to each subcarrier, or instead transmits a bit at all antennas. Furthermore, 
a base station acjjusts power according to an individual on each subcarrier. 
[0016] 

[Embodiment of the Invention] 

Although the communication system 2 which is a desirable cellular telephone system is shown in 
drawing 1 if the components with which a reference number is the same through two or more 
drawings with components, or corresponds about a drawing are shown and it says in more detail, 
it is equally [ to public line exchange (PBX), a Personal Communication Service (PCS) system, a 
satellite communication system, an inside-of-a-house wireless network, or an outdoor wireless 
network ] applicable. This system 2 uses a code division multiple access (CDMA) modulation and 
a recovery technique for the communication link between system resources. There are the 
interface and processing circuit where a system enables it to control 1 set of base poles 12, 14, 
16, 17, and 19 in the system control station (selector) 10 generally called mobile phone switch 
office (MTSO). A system control station 10 controls routing of telebrief to the base stations 12, 
14, 16, 17, and 19 which correspond from a public telephone switched network (PSTN), in order 
to transmit to the corresponding transmission place again. Are in PSTN or the connection from 
PSTN may be any of wireless, an optical fiber, or a "cable" (for example, twist paired-cable and 
coaxial cable) communication link. A system control station 10 communicates with a data 
network, a multimedia network, the local area network that, in addition to this, contains premises 
and a public correspondence entity, and a public correspondence network. Furthermore, a 
system control station 10 communicates with other base stations which are not shown in 
drawing 1 . 
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[0017] 

A system control station 10 communicates with base stations 12, 14, 16 t 17, and 19 with various 
means, such as for example, a leased telephone circuit, a fiber link, a coaxial link, or a radio 
frequency (RF) communication link. Base stations 12, 14, and 16 communicate by the alien 
system and single subcarrier wireless CDMA communication mode which are called a mobile 
station (''mobile"). Base stations 17 and 19 communicate with an alien system called a mobile 
station 21 by the multiplex subcarrier link which consists of three CDMA signals shown by 
arrow-head 26 a**c. A mobile station 21 communicates with base stations 17 and 19 by the 
single subcarrier reverse link 28. It cares about that a multiplex subcarrier forward link may 
consist of four or more subcarriers or two subcarriers or less. Drawing 1 indicates the direct 
diffusion system of the single subcarrier used more commonly to be the multiplex subcarrier 
which lives together in the same system again. Although such coexistence is possible, it cares 
about using the desirable forward link of a monotype [ system ]. 
[0018] 

Arrow heads 20a and 20b are illustrating the reverse link and forward link between a base station 
12 and a mobile station 18, respectively. Arrow heads 22a and 22b are illustrating the reverse 
link and forward link between a base station 14 and a mobile station 18. Similarly, arrow heads 
24a and 24b are illustrating the reverse link and forward link which are considered between a 
base station 16 and a mobile station 18. Although the direct continuation or radio frequency 
connection with a mobile station 18 from each base stations 12 and 14, the crosslink between 
16, or a control unit 10 are not shown in drawing 1 , such possibility is also included in the mode 
of this invention. 
[0019] 

If it is ordered a system control station 10 establishing base stations 12, 14, and 16 to the active 
set of a mobile station, and establishing an interface with the mobile station 10 concerned to 
allocation and each base station, base stations 12, 14, and 16 will put traffic data on the 
communication link forward links 20b, 22b, and 24b using the Walsh code channel, and will 
transmit it to a mobile station 18, respectively. The code channel assigned to the communication 
link with a mobile station 10 is also called a traffic channel. Redundancy (duplication) information 
is included in each code channel sent to the mobile station from a different base station, and a 
mobile station 10 combines each code channel using a diversity (this specification explains in 
more detail) composition mechanism using this. Although the forward link rate to a mobile station 
is raised, the multiplex code channel from the same base station can be used. In this case, the 
set of a code channel is called a traffic channel. A forward link signal has the subset of a traffic 
channel, and the set of the code channel containing auxiliary control channels, such as for 
example, a pilot channel, a synchronous channel, and a paging channel. This invention reduces 
the transmitted power of a forward link signal between software hand offs by reducing the time 
amount to which the traffic channel is active. 
[0020] 

Base stations 12, 14, and 16 transmit a pilot channel to a mobile station 18 again through the 
forward communication links 20b, 22b, and 24b, respectively. A pilot channel is distinguished from 
the traffic channel transmitted in Walsh code from the same base station. Each pilot channel 
from a different base station is mutually distinguished by pilot PN code shift. When there is 
neither Brock nor fading, it is expected that it becomes a bigger power signal than a base station 
12 and the received signal power of 14 since the pilot channel which a mobile station 18 receives 
from a base station 16 has a mobile station 18 and a base station 16 in the location approached 
most. 
[0021] 

Or instead of using the code channel (Walsh code) which became independent to the pilot wave, 
it can embed at the traffic channel stream by which a pilot wave is seen off in each mobile 
station, or can multiplex. Embedding can be performed by using a special pilot symbol or an 
auxiliary signal. When using the embedded pilot wave, generally a pilot wave common to the first 
system prehension and the detection at the time of a hand off will be employed. Or it is each 
traffic channel unit, or another pilot wave can be transmitted per group of a traffic channel. 
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[0022] 

When a mobile station 18 is in a software hand off field, a system control station 10 emits a hand 
off prompting message including the list of base stations to which the active set of a mobile 
station is assigned (for example, when moving to the coverage area of at least one another base 
station from the coverage area of at least one base station). The auxiliary information of the 
hand off threshold (for example, an addition threshold and a fall threshold) which is useful to a 
mobile station for example, after hand off operation is also included in the hand off prompting 
message again. The pilot wave from the base station used to establish an interface with a mobile 
station is contained in an active set as explained by the application and the IS-95 standard 
which were quoted previously. The pilot channel in which a mobile station has sufficient die 
length detected recently, and the pilot channel from the base station where it turns out that it is 
in the same geography field are contained in a candidate set. 
[0023] 

or [ that which pilot channel tends to become appropriate strength ] — if it understands, 
required processing can be reduced with the mobile station of searching the near candidate set 
and active set of a mobile station frequently in quest of the pilot channel corresponding to a 
base station (namely, thing for which it knows which base station being assigned to the near 
candidate set of a mobile station). 
[0024] 

Drawing 2 is a graph observable from a mobile station 18 which shows the relative pilot channel 
quality from eels 12, 14, and 16 as it is shown in drawing 1 . the graph of draMQg_2 — the time 
amount of three instantiation pilot channels from base stations 12, 14, and 16 — receiving 
the total received power in a mobile station 18 — ( — energy (Ec) is plotted per PN chip of per 
Io). It is alike, therefore a signal quality deteriorates, and the pilot wave from a base station 1 6 
shows the thing in which time amount passes and which the mobile station 18 is keeping away 
from the base station 1 6 as shown in drawing 2 . On the contrary, the signal quality of the pilot 
wave from a base station 1 2 improved with time amount progress, and it has suggested that the 
mobile station 18 is moving toward a base station 12. While the signal quality of the pilot wave 
from a base station 14 had been comparatively fixed, it is shown that the mobile station 18 is 
moving along the circumference of a base station 14. 
[0025] 

The area which poses a problem by drawing 2 is a software hand off field. In a software hand off 
field, it judges which base station a mobile station 18 and a system control station 10 have in the 
active set of a mobile station by communicating mutually based on the relative quality of the 
pilot channel of eels 12, 14, and 16. In the example of an illustration, since the level of the pilot 
channel from a base station 1 6 was over the addition threshold, the pilot channel exists in the 
active set of a mobile station at the beginning. However, at the edge of a software hand off field, 
over a certain time amount, the pilot wave from a base station 16 is less than a fall threshold 
level, and falls. 
[0026] 

In a response, a base station 1 6 is removed from an active set with a system control station 1 0 
by the communication link to a system control station 10 from a mobile station using a pilot on- 
the-strength measured-value message. In order that the pilot wave from a base station 14 may 
never exceed an addition threshold level, a base station 14 is not added to an active set. By 
contrast, a base station 1 2 is added to an active set, when the pilot on-the-strength measured- 
value message which exceeds an addition threshold over required time amount therefore a 
mobile station 18 generates is answered and it is judged by the system control station 10. Near 
the edge of a software hand off field, only the signal of a base station 1 2 remains in the active 
set of a mobile station 18. 
[0027] 

Even when the traffic channel to which the bad pilot channel of a receive state is equivalent has 
hardly affected the receiving quality in a mobile station, it is sometimes often detected that it is 
sufficient frequency to exceed a fall threshold and maintain a corresponding base station in an 
active set In the case of a late fading environment, this is especially applied. In the case of a 
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late fading environment, the signal level received from the base station changes mutually slowly. 
Generally, signal level is strong and this reverse is also realized for the time being than base 
station where one base station is another. A fading rate is not sufficient speed to acquire the 
short-term advantage of a diversity. Therefore, it is desirable to transmit from a strong base 
station from a weak base station. 
[0028] 

This invention is investigating shortening the air time of the code channel from some base 
stations in a fading environment in order to reduce the total transmitting energy generated about 
a related communication link. If the total transmitting energy of a specific communication link is 
reduced, a system-wide capacity can be raised. The hand off procedure which excepts a base 
station from an active set can be used for it, and it should care about that transmitted power 
may be able to be reduced by it. This makes it difficult to change with transmission quickly from 
the base station, when the signal from other base stations turns into a strong signal more. 
[0029] 

Another example is a mobile station, and although the signal from a certain base station was 
received with signal level lower than another base station, when having still exceeded the fall 
threshold, it is an example to which this invention is useful. It is desirable to transmit only from 
the base station where a signal is more strongly received with a mobile station in the 
environment which does not almost have fading. However, if hand off procedure is used in order 
that a base station may separate from an active set and may return that base station to an 
active set after that, remarkable delay will be brought about when this pilot wave becomes 
strong. This delay decreases the quality of a link and makes a message fall. 
[0030] 

Drawing 3 is the block diagram of a mobile station 18. The antenna 30 is compounded by the 
analog receiver 34 and the transmitted power amplifier 36 through the diplexer. A diplexer 32 
enables it to perform simultaneous transmission and reception through an antenna 30 in 
cooperation with an antenna 30. An antenna 30 receives the pilot [ who receives RF energy from 
each base stations 12, 14, and 16 ] channel signaling by whom routing is done through a diplexer 
32 on the other hand ( drawing 1 ) to the analog receiver 34, and code channel signaling. The 
analog receiver 34 receives RF energy from a diplexer 32, and performs the open loop power 
control function which acljusts the transmitted power of a mobile station for transmission in a 
reverse link (from a mobile station to namely, a base station). A receiver 34 generates an analog 
power control signal, and this is sent to the transmitted power control circuit 38 as it is 
discussed by U.S. Pat. No. 5,056,109 which is included in this specification by indicating by 
reference here where it was transferred to the grantee of this invention and which was entitled 
"the approach and equipment" of transmitted power control with a CDMA cellular mobile phone 
system, if it says in more detail. It is transmitted by the forward link and a control processor 46 
starts closed-loop power control acjjustment using the reverse link power control bit stream to 
which it restores with digital data receivers 40, 42, and 45. The analog receiver 34 changes 
received RF energy into baseband signaling, and digitizes baseband signaling. 
[0031] 

The digital data receivers 40, 42, and 45 with which the output digitized from the analog receiver 
34 operates according to control of search receiver 44 HE ****** and a control processor 46 
receive the code channel from each base station, and each output is sent to a diversity 
composition machine / decoder 48. A diversity composition machine / decoder 48 compounds 
each output signal from receivers 40, 42, and 45 later based on the synthetic selected scheme 
discussed in a detail. 
[0032] 

Although three digital data receivers 40, 42, and 45 are shown in drawing 3 , generally the 
diversity composition machine / decoder 48 is formed for the interface with some additional 
digital data receivers. Preferably, as for the number of the digital data receivers contained in a 
mobile station 18, it is desirable that it is equal to the maximum number (the independent direct 
signal and independent multi-pass signal which are generated from each code channel are taken 
into consideration) of the code channel which a mobile station adopts by the synthetic scheme. 
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By including an additional data receiver, additional diversity gain is possible and this invention 
can be applied to the digital data receiver (or signal multi-channel digital data receiver) of the 
number of arbitration as it will discuss from now on. 
[0033] 

Digital data receivers 40, 42, and 45 form "lake" receiving structure in cooperation with a 
diversity composition machine / decoder 48. A diversity composition machine / decoder 48 
cooperates with the receivers 40, 42, and 45 which play the role of three fingers in a lake, 
respectively. If it says in more detail, receivers 40, 42, and 45 can be set up with a control 
processor 46 so that the multi-pass signal from the code channel or the common base station 
from a different base station can be received. It can use for this receiving the code channel from 
three base stations which are different altogether in three sets of receivers 40, 42, and 45, or 
one code channel (namely, three multi-pass signals) from one base station at which it arrives via 
three different signal pass. It is clear that the combination of the arbitration of the multi-pass 
from a different base station and a code channel is receivable using receivers 40, 42, and 45. For 
example, based on the combination of some single channel receivers, a multi-channel receiver 
(that is, it has at least one channel), and a diversity composition machine, much other 
configurations can carry out lake receiver structure. Furthermore, the function of a diversity 
composition machine is incorporate into one of a control processor 46 or the receivers 40, 42, 
and 45. 
[0034] 

With a desirable operation gestalt, the output of a diversity composition machine / decoder 
circuit 48 is sent to DEINTARIBA and a decoder. Generally the output of a decoder passes the 
control unit which divides a receiving data stream into end user data and control data. End user 
data are offered to a data device like a voice coder. 
[0035] 

The data output of a data device, for example, a voice message identification code, is 
transmitted to the base station in a mobile station active set through a reverse link. It is 
baseband signaling, and the output of the user digital baseband circuit 50 is formatted, decrypted 
and interleave-ized, it is sent to the transmitting modulator 52 and modulated. The output of the 
transmitting modulator 52 passes the transmitted power control device 38 under control of a 
control processor 46. The transmitted power control circuit 38 adjusts the output power of a 
mobile station 18 based on the power level signal which the analog receiver 34 and a closed-loop 
power control bit offer, an output RF signal amplifies this output signal, it passes along the 
diplexer 32 HE **** transmitted power amplifier 38, and the amplified output signal is 
transmitted from an antenna 30. 
[0036] 

The code channel signaling and the pilot wave who transmitted with other CDMA signals which 
the base station in a pilot wave's active set commits as interference to a mobile station 1 8 are 
contained in the IF signal digitized from the analog receiver 34. The function of receivers 40, 42, 
and 45 is taking correlation with suitable PN sequence and IF sample. This correlation process 
offers the "processing gain" which raises the signal pair interference ratio turned to a mobile 
station by having consistency with PN sequence used to encode the message sent to a mobile 
station by each code channel. The signal which is not encoded using PN sequence to match and 
whose intention it does not have "is diffused" according to a correlation process, and the signal 
pair interference ratio of the signal whose intention it does not have falls. This correlation output 
uses a pilot subcarrier as subcarrier phase criteria, and is detected coherent. The result of this 
detection process is the data symbol by which a single string was encoded. 
[0037] 

The search receiver 44 under control of a control processor 46 scans the pilot channel and 
multi-pass pilot channel which were received through direct pass and reflective pass (for 
example, multi-pass) from the base station. Receiving pilot energy (Ec) is used for the scanner 
receiver 44 per [ to the total receiving spectral density, noise, and signal which are indicated to 
be Ec/Io as a receiving pilot wave's quality ] chip. A receiver 44 provides a control processor 46 
with the signal strength measured-value signal which shows each pilot channels and those 
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strength. 
[0038] 

The timing of the input signal by which an alignment input is carried out is adjusted, and a 
diversity composition machine / decoder circuit 48 aligns it, and adds them collectively. The 
multiplication of the weighting factor which ****s in the relative signal strength of the pilot 
channel corresponding to each input before this addition can be carried out to each input signal. 
Since it is presumed that each pilot wave's signal quality is equivalent to the quality of the signal 
transmitted by the code channel of each base station, a weighting factor is based on pilot 
reinforcement. When using a weighting factor, a synthetic vessel performs the diversity 
composition scheme of the most effective ratio. Next, the composite signal stream obtained as a 
result is decrypted using the forward stream error detection decoder contained in the diversity 
composition machine / decoder circuit 48. The weighting approach of the pilot base often works, 
when the base station in an active set transmits code channel signaling to a mobile station at a 
rate equal to a pilot signal. That is, the ratio of the code channel power to pilot power is the 
same with all the members of an active set. When this ratio is not the same, other weighting 
approaches may be desirable. For example, a base station can transmit the ratio of a traffic 
channel [ as opposed to pilot channel power in all the base stations in an active set ] to a mobile 
station with the means of a signaling message or others. If the relative fraction to a base station 
j is alph^j, a mobile station can compound a code channel using weight root (alph^jgamm^j). 
gammsu is the relative received power in a receiving-base station j pilot wave's mobile station 
here. As an option, a mobile station can presume alpheu or atph^jgammsu from the input signal 
from a base station j. 

In addition to this, there is a baseband processing facility in the baseband circuit 50 with a voice 
coder (vocoder) data interface. Furthermore, the user digital baseband circuit 50 interfaces with 
I/O circuits, such as an earphone which inputs a sound signal into a digitizer and the vocoder 
(voice coder) contained there. The output of the user digital baseband circuit 50 is offered to the 
transmitting modulator 52, a coded signal is modulated to PN carrier signal, and PN sequence 
corresponds to the address function assigned about the message to leave. By the control 
processor 46, a base station (12, 14, or 16) transmits, and this PN sequence is defined from the 
message setup information which a receiver (40, 42, or 45) decrypts. 

The output of the transmitting modulator 52 is sent to the transmitted power control circuit 38, 
and signal transmitted power is controlled by the analog power control signal offered from a 
receiver 34 there. Furthermore, a control bit is transmitted by the base station in the form of a 
power acftustment command, and the transmitted power control circuit 38 answers it. The 
transmitted power control circuit 38 sends the signal become [ power control ] irregular to the 
power amplification circuit 36. The power amplification circuit 36 amplifies the modulated signal, 
and changes it into RF frequency. The amplifier which amplifies the power of the modulated 
signal to final output level is contained in the transmitted power amplifier 36. The amplified 
output signal is sent to the diplexer 34 to base stations 12, 14, and 16 which compounds a signal 
to an antenna 30 for transmission after that. Base stations 12, 14, and 16 receive the signal for a 
system control station, and it is sent to the system control station 10 with which these signals 
are compounded, respectively. 
[0039] 

Drawing 4 is the graph of the diversity receiver engine performance measured as a probability of 
a framing error rate over Eb/No in case a diversity receiver performs rate composition of 
optimum ratio. Four instantiation-curves which show the probability of a framing error rate are 
shown about the migration receiver constituted so that a finger might receive the signal 
corresponding to three (M= 3) in 2 (M= 2) and a finger from the base station of the number 
corresponding to [ finger / 1 (M= 1) and ] the number of each four fingers (M= 4) in a finger. If 
the curve of M- 1 is compared with the curve of 2, it has two fingers and the engine 
performance of the receiver which processes the pass of two is superior to the engine 
performance of the receiver which processes the pass of one. This comparison is performed by 
investigating the distance between each framing error probability curve about the given framing 
error rate (namely, broken line). An improvement of the engine performance is shown by distance 
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M1-2 in a typical graph. Similarly, when a mobile station uses the diversity receiver of three 
fingers, the engine-performance improvement of M2-3 is attained. In that case, generally M2-3 
are smaller than the engine-performance improvement of M1-2. If 4 Motome's finger is similarly 
added to a diversity receiver, an engine-performance improvement as shown by M3-4 will be 
attained. M3-4 should care about that it is smaller than M2-3 and M1-2. Thus, when a mobile 
station is a mobile station only in a CDMA system, the diversity receiver which has the finger of 
many numbers increasingly and receives the transmission from the base station of the number 
corresponding to the number of fingers will make an engine-performance improvement 
continuously, even if M becomes a large number and an improvement becomes only small. 
Furthermore, it is assumed that no finger contributes the relation about said engine performance 
only to the noise to a synthetic process. It depends for the absolute magnitude of an 
improvement on communication link conditions (for example, the amount of fading, the class of 
fading, impulsive force of a noise, contiguity to a base station, etc.). 
[0040] 

Among a software hand off, by utilizing a diversity composition process for a forward link and a 
reverse link, system capacity differs and is influenced. For example, by the reverse link, a mobile 
station is respectively transmitted to base stations 12, 14, and 16 through Pass 20a, 22a, and 
24a ( drawing 1 ). Each of a base station compounds each signal with which this was prepared in 
delivery and this by base stations 12, 14, and 16 to the system control station (selector) 10 
using the diversity composition process in response to the transmission from a mobile station 1 8. 
Since only one mobile station 1 8 has transmitted, system capacity does not receive a bad 
influence by using diversity composition. 
[0041] 

However, a mobile station 18 makes a different signal (it has the encoded same information 
altogether) transmitted from base stations 12, 14, and 16 compound by the forward link. It is 
chosen for gain composition, such as the maximum ratio composition, and processing of one 
signal, and various synthetic approaches including simple selection by which other signals are 
canceled are learned for the industry. It is because transmission of the addition from the base 
station where it to which the overall system capacity of a CDMA system may be reduced in fact 
is communicating to the 1st mobile station appears as background interference to the 2nd mobile 
station although it is that preparing the base station of a number excessive probably of the 
addition to the active set of a mobile station raises the engine performance which surely is seen 
with the mobile station. It depends for the usefulness of a specific code channel on the various 
elements containing the reinforcement to the code channel from other base stations. 
[0042] 

If there is sufficient gain for a diversity, the sum total power emitted with CDMA communication 
system will become typical more small. However, as it accepted by this invention, even if it does 
not need the diversity of a metaphor addition, the total power emitted is typically large rather 
than it is needed for the appropriate engine performance. About whether the increase or 
reduction of electric energy emitted from each of a base station is influenced, it is dependent on 
the property of the transmitting way between a base station and a mobile station. According to 1 
operation gestalt of this invention, the total transmitted power from a CDMA system is set as 
the much more optimal point of application by increasing correspondence with a mobile station 
18 and a system control station (selector) 10. It describes below how the information to need is 
collected with a mobile station so that a system can operate by still higher capacity. 
[0043] 

Draw ing 5 is the graph of the Ec/Io pair time amount of the software hand off area where three 
pilot waves A, B, and C from each base station are contained in the active set of a mobile 
station, between software hand off area, change of each communication channel of pilot waves A 
(a dotted line shows), B (a broken line shows), and C (a continuous line shows) causes change of 
signal strength so that it may see from drawing 5 — making — and — therefore, the ratio of a 
signal pair noise is changed and each pilot waves A, B, and C are fluctuated. These fluctuation 
gives big possibility of raising diversity gain, and it teaches how this invention raises diversity 
gain in order to make system capacity the maximum by changing power allocation of a forward 
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traffic channel in a quick form. 
[0044] 

In relation to the signal of others any one of Signals A, B, and C, SNR changes so that pilot 
waves' A, B, and C relative pilot quality reinforcement (pilot quality) may change from a frame to 
a frame and may be seen from drawing 5 . For example, with the 1st frame, although a pilot wave 
A gives the greatest SNR, a pilot wave B gives the minimum SNR. However, with a frame 2, pilot 
waves' B and C correspondence signal-to-noise ratio carries out a crossover (it is shown in 
drawing 5 like) crossover, and a pilot wave's B SNR is larger than a pilot wave's C SNR at the 
edge of a frame 2. 
[0045] 

Although drawing 6 is the same as that of drawing 5 , deltar expresses the fixed level delta under 
the strongest S/N of the pilot waves B and C of the active set of a mobile station among 
drawing containing level deltar (a crossover "x" line shows) calculated by control PUROSSESSA 
46 ( drawing 3 ) of a mobile station 18. Preferably, in order to decompose a pilot wave's relative 
signal quality still more finely, various deltar (namely, two or more delta) may be used for deltar 
so that gradual delta may be used. A control processor 46 may make setting deltar which 
calculates threshold signal deltar continuously preferably and which is a substitute individual 
exception, of course, or was sorted out. 
[0046] 

As shown in drawing 6 , between the 1 st frame, a pilot wave A is above equivalent to threshold 
signal deltar, or this, and this is set up by the pilot A itself by this example (that is, the pilot 
wave A has strongest SNR and, so, deltar is based on level deltadB below SNR set up by the 
pilot wave A). Moreover, there are no signals B and C above signal level deltar, an EQC, or this. 
Therefore, in the frame 1, it is above this and, as for drawing 6 , the pilot wave (the alphabetic 
character "A" written on the top of [time amount] shaft of the 1 st frame shows like) A shows 
equivalent to signal deltar, or that it has the greatest average SNR to the past frame spacing. 
With a frame 2, strongest SNR is the thing of Signal A and, subsequently it is a pilot wave B, and 
the lowest pilot wave is C and the all are higher than deltar at the edge of a frame. With frames 3 
and 4, only pilot waves A and B have come above deltar. With the frame 5, the pilot wave C has 
strongest SNR (so, deltar is calculated based on a pilot wave C). Subsequently, a pilot wave A is 
the strongest following signal, and it is larger than a pilot wave's B SNR, and those all are above 
deltar. 
[0047] 

The mobile station is collecting a lot of information effectively about the specific communication 
channel in a predetermined frame by calculating deltar by comparing deltar with each of each 
signal from the base station of an active set. In order to detect the signal transmitted from each 
base station the optimal, by designing the diver city receiver and the synthetic vessel of a mobile 
station, this characterization of a communication channel is utilizable with a mobile station. 
Furthermore, according to the operation gestalt of this invention, the engine performance of 
CDMA communication system is also optimized by communicating the quality of a pilot wave's 
best signal within an active set so that adjustment with a system control station equivalent 
about power allocation of the forward traffic channel between the base stations in an active set 
can be performed, it is shown in draw ing 5 — as — the relativity of the signal from each base 
station — since the number and selection with the optimal transmitting base station are not no 
longer fixed when SNR changes from a frame to a frame quickly, information communicates 
quickly to a system control station 10 ( drawing 1 ). 
[0048] 

Moreover, delta value used in order to calculate deltar is saved beforehand at the mobile station, 
or it should be agreed a signal message or that some can be sent to a mobile station by other 
control approaches. Moreover, please agree that drawing 5 and drawing 6 are described in the 
sense of the frame corresponding to the frame used for a traffic channel data framing, 
interleaving, and in order to carry out encoding as described by the IS-95 standard. However, it 
may not be required of this invention, and the frame shown in drawing 5 and drawing 6 may not 
be equivalent to specific processing spacing at all, and, as for this, may be short longer than the 
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illustrated value for 20ms. Furthermore, the various transmission described above is generated 
by different base station. However, this invention is applicable also to the component which 
emits a forward link signal. Especially this invention is applied also to the antenna with which the 
same base stations to which the same signal is emitted differed. For example, the signals A, B, 
and C of drawing 5 and drawing 6 can also be taken out from the antenna with which the same 
base stations differed to one base station like [ in case there are three antennas ]. 
[0049] 

Moreover, it should also be agreed that the set of the signals A, B, and C shown in drawing 5 and 
drawing 6 can be made into the thing from the combination of a base station or an antenna, or 
the combination of the antenna of one base station. For example, Signals A and B can be made 
into the thing from two different transmitting antennas of a base station 1 7, and Signal C can 
also be transmitted from a base station 19. Signals A, B, and C can also be made into the signal 
from a different antenna which may be the multiplex subcarrier forward link altogether 
transmitted from the same base station, or emits a multiplex subcarrier forward link. For 
example, supposing a base station 1 7 transmits three subcarriers from two antennas, Signal A 
consists of two subcarriers and Signal B consists of one subcarrier. By this example, although 
Signal A consists of two another different carrier signals, both will be emitted from the same 
antenna and these subcarriers will essentially be received by the mobile station on the same 
level, if transmitted on the same level. Moreover, it is also clear that there is a signal of three or 
more a large number which the mobile station is pursuing (shown in drawing 5 and drawing 6 ) in 
an actual system. 
[0050] 

In order to give this information quickly to a system control station 10 ( drawing 1 ), this 
invention gives a new communications protocol between the mobile stations and system control 
stations 10 which were discussed on these specifications with reference to drawing 7 A - 7C. 
signaling in the form of a bit vector message where drawing 7 A - 7C was reported to the 
system control station (selector) 10 through the reverse link signal transmitted to the selector 
10 by one or the base station beyond it (12 and 14) from the mobile station 18 — or the form of 
control messaging is shown. Although the much more frequent report and the report as for which 
between was further vacant in the list are also made into the alternative means, a bit vector 
message is preferably transmitted for every frame. 
[0051] 

With 1 operation gestalt of this invention, the multi-channel reverse link signal consists of the 
code channel the channel and the lot defined in Walsh code of a lot by the same approach as a 
forward link cross at right angles. In order to make into min a time delay until a system control 
station can act on the information included in a bit vector message in a setup of this multi- 
channel reverse link, as for a bit vector message, it is desirable to communicate through one of 
the code channels channels and a reverse link cross at right angles. The system and approach of 
transmitting data using such a reverse link signal are described for the United States patent 
application numbers 08/654,443 of the coincidence presentation entitled the "high data rate 
CDMA radio communications system" which it is transferred to the grantee of this invention of 
presentation on May 28, 1996, and have been included in this specification for reference. 
[0052] 

With another operation gestalt of invention, the reverse link signal of a single code channel is 
used as used for the IS-95 standard system. A data vector is transmitted to a bit vector 
message with other desirable user data within a single code time amount multiplexing or by 
carrying out bit blowout tea and making it a reverse link PN code. 
[0053] 

Drawing 7 A shows the DS of the pilot quality bit vector message which was started by the 
mobile station and transmitted to the system control station 10 through the base station. 
Especially drawing 7 A has short die length, and shows 10 bit-vector message which can be 
reported to the system control station 10 with the quality of the signal which moreover became 
among the pilot waves of the active set of a mobile station more than a fixed criterion (for 
example, deltar threshold signal of drawing 6 ), or it. It may be other desirable however formats 
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of those other than a bit vector for a bit vector message not to be limited to 10 bits, and to have 
a short message. In order to reduce the number of the transmitted bits, the bit vector message 
considers the arrangement of each pilot channel based on the sequence of a pilot wave's 
beginning checked from the system control station by the hand off instruction message to the 
mobile station. 
[0054] 

CDMA An IS-95 standard can be permitted to six members (pilot wave) in an active set, and 
those all can be put into a pilot quality bit vector message. In drawing 7 A, it is checked by the 
triplet data field index with which a pilot wave with the best thing (namely, the highest signal pair 
interference ratio) judged according to the process described with reference to drawing 6 checks 
specifically the location first reported to the mobile station by the hand off instruction message. 
An index is shown by the triplet data fields 11, 12, and 13 by drawing 7 A. In this way, if the pilot 
channel from the 2nd base station reported to the mobile station by the last hand off instruction 
message is received by the greatest SNR, a triplet index will be set to 2 (if binary 010), or it will 
be set to 1 supposing an index moves from 0 to 8. 
[0055] 

Bit fields U1, U2, U3, U4 f U5 t and U6 show whether the pilot channel which says each pilot wave 
first hung up by the hand off instruction message, and corresponds was respectively received 
above deltar threshold signal. For example, the bit of data field U1-6 is set to 1 (or 0), the pilot 
channel corresponding to the bit position is equal to deltar threshold signal, or being received 
more than by it is shown in the system control station 10. If U1 is especially set to 1, the 1st 
pilot wave of a system control station 10 checked by the last hand off instruction message being 
equal to deltar calculated by the control processor 46 in the signaHto-noise ratio in a mobile 
station, or having a thing above it will be admitted. U2-6 are preferably set on the basis for every 
frame by the processor 46, and they are transmitted to a system control station through the 
base station of a bit-vector message. 
[0056] 

It is the sequence number of the element of the last of a data field, Hm, and a ** hand off 
instruction message. A data field Hm is used in order to give the check of the active set which 
the mobile station is referring to to a system control station 10. Die length of Hm may be several 
bits, or it may be a single bit. In the case of a single bit, Hm may be the bit of the last of a 
sequence number. In this way, if the hand off instruction message in which the mobile station 
returned 1 by Hm supposing it was referring to the hand off instruction message of a sequence 
number 101, and it had a sequence number 100 if the hand off instruction message which ranked 
second equally to 100 which the base station sent and had the sequence number of the number 
of 101 binaries was transmitted is referred to, 0 will be returned by Hm. By including a sequence 
number, base stations are the triplet data fields 11, 12, and 13, and it can be determined positively 
which pilot wave the mobile station is referring to by sets U1, U2, U3, U4, U5, and U6. 
[0057] 

With the operation gestalt of this invention including a multiplex subcarrier forward link, bit 
vectors U1, U2, U3, U4, U5, and U6 can be extended to a NxM bit, and there is a possible base 
station of N individual in an active set in that case, and there are M possible antennas in a base 
station. Or M can also be made equivalent to the number of the possible multiplex subcarrier 
forward links in a base station, the strongest thing of the NxM multiplex subcarrier forward link 
whose mobile station had vectors 11, 12, and 13 (it may need to check the largest thing among 
NxM items still longer) with this operation gestalt — reporting — **** — moreover, the vector 
Ui — using — which — others — it reports whether a multiplex subcarrier channel is above 
deltar. another operation gestalt — a mobile station — Vector {j — using — the base station 
rather strongest than the strongest subcarrier — reporting — subsequently — Vector Ui — 
using — which — others — it reports whether a multiplex subcarrier channel is above deltar. 
[0058] 

deltar — the strongest base station — being related — or it should be further careful of 
whether for it to be the strongest subcarrier among all the base stations of the active set of a 
mobile station, and to obtain. It should be further careful of the ability of the strongest base 
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station to be determined by totaling pilot Ec/10 from all the forward link subcarriers of a 
multiplex subcarrier base station as are used in common by IS-95, and carried out of the multi- 
pass component from the same subcarrier. In this way, the reinforcement of the sum total of a 
base station is obtained by totaling Ec/10 from all the multi-pass components of all forward link 
subcarriers and a specific subcarrier. 
[0059] 

A bit field message is answered, a system control station 10 receives the measured power 
message, and it is determined which to remove from a forward traffic channel among the signals 
of an active set so that this specification may discuss, and which is made to continue 
transmitting among base stations. That is, it checks whether the system control station 10 has 
transmitted the signal with which which base station is received below deltar threshold signal 
using the bit field message. If it directs that it stops that a system control station 10 transmits 
the traffic channel turned to the mobile station corresponding to the base station checked next 
and it is done so, the mobile station will lower the transmitting force of the forward link signal 
generated by these base stations. With another operation gestalt, a base station determines 
whether instead of a system control station, a message should be received and it should 
transmit a forward link. This approach reduces delay, however since all base stations (or base 
station which has transmitted the forward link) may not receive reverse link transmission, 
dependability may be thin [ an approach ] when the mobile station is a software hand off. 
[0060] 

A base station answers by not transmitting a traffic channel among the frame next to the data 
turned to the corresponding mobile station. Since the signal from the checked base station is 
received by the mobile station 18 by low SNR more remarkable than other at least one forward 
link signal, the increment in the error rate of a mobile station is small in proportion to the fall of 
the transmitting force of all systems. Even if it stops that the checked base station transmits a 
traffic channel, the signal process source in those base stations remains assigned, and if there is 
a demand by the system control station 10, it is ready to begin to transmit a traffic channel. 
Moreover, these base stations continue processing the reverse link signal preferably transmitted 
from the mobile station 18. 
[0061] 

A mobile station 1 8 continues supervising the related reinforcement of the pilot wave who 
received from the base station of an active set as a communication link continues. If a pilot 
wave's condition changes, for example a pilot wave will receive the signal above deltar threshold, 
a mobile station 18 will show that this change is just, and will generate another bit field message. 
A mobile station 18 will generate a bit field message, if a pilot channel with the best SNR 
changes again. According to a situation, it is directed whether a system control station 10 
suspends that it is begun whether to transmit a traffic channel and transmission of a traffic 
channel to the mobile station in a base station with the active set from which the bit field 
message was received and the situation changed, each base station answers transmitting the 
following data frame via a traffic channel, if come out and it is so that directions may begin 
transmission, or by not transmitting the following data frame, if come out and it is so that 
directions may suspend transmission of a traffic channel. 
[0062] 

With another operation gestalt of invention, a mobile station 18 generates a bit field message 
once per each frame periodically. By maintaining the source assigned in each base station for 
transmitting a traffic channel, a traffic channel can be inactivated in response to the situation of 
it being activated quickly and changing quickly. 
[0063] 

With still more nearly another operation gestalt of this invention, the system control station 10 
includes the gain control field in the nucleus data frame sent to the base station. The gain 
control field shows the transmitted power gain to which a frame should be transmitted from a 
base station. When a system control station 10 receives the vector which shows that the pilot 
channel from a specific base station is received below deltar threshold signal lower than the 
strongest pilot channel, the gain control of the following frame turned to the subscriber is 
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lowered. When much more many vectors show that the pilot channel from the base station stops 
at deltar threshold below the strongest pilot wave, a subsequent frame can be reduced further. 
[0064] 

Since a control system 10 defines better the stability of the environment where the mobile 
station is operating again, it may perform analysis to which the bit vector which received 
progressed further. Especially the control system 10 may supervise the rate which changes from 
the place which has a specific pilot channel above deltar threshold or in the bottom. If rate of 
change exceeds a predetermined threshold, since the mobile station has disappeared or a control 
system 10 is in an unstable environment, it is decided that it will be making the signal from each 
base station of a software hand off transmit succeedingly. Even when a control system 10 is 
compared to all the base stations by which the active set is carried out when such decision is 
made, and deltar threshold with a certain pilot channel lower than the best receiving pilot 
channel is detected, it directs to transmit a forward link traffic channel succeedingly. 
[0065] 

Drawing 7 (B) shows another DS of the pilot quality bit vector message transmitted to the 
system control station 10 through the base station from the mobile station. However this 
another operation gestalt is the same as the DS defined as drawing 7 A, 5 bits which checks 6 
members of an active set are only included. Only 5 bits is used, because it is because the 6th 
check (namely, base station which gives the strongest S/N) is checked by the triplet of the 
beginning of a pilot quality bit vector message (namely, 11-3). By checking the strongest signal of 
the triplet of the beginning of a pilot quality bit vector message peculiar, a tacit understanding of 
not carrying out carrying out the bit check of the location of the strongest base station is 
carried out, and each of other members of an active set is serially checked by the bit of the 
after that of a pilot quality bit vector message. 
[0066] 

Drawing 7 C shows a format of still more nearly another pilot quality bit vector message which 
checks the strongest pilot wave of the base station of an active set, the following triplet strong 
against the second, J 1-3 and a member s triplet strong against the third, and K1-3 peculiar using 
triplet 11-3 of the beginning. In this way, of three strongest pilot waves' of the members of an 
active set's each is checked peculiar. Extension of this operation gestalt adds three additional 
bits to the strongest pilot wave of the 4th and the 5th **** [ 6th ] from the member of an active 
set, and checks these peculiar. Moreover, the further operation gestalt adds an additional bit to a 
message, and it shows the related reinforcement of the pilot wave of rather still finer quantum 
level rather than it only calls it a threshold deltar top or the bottom. Still more nearly another 
operation gestalt includes all Ec/Io values in each pilot wave, in this way, a system with a pilot 
wave with the six possibility of an active set — receiving — an active set — each — Ec/Io is 
included in a possible pilot wave. It is clear that send [ the related Ec/Io value which is 
proportional to the greatest pilot wave about Ec/Io of the greatest pilot wave of an active set at 
d e |j ver y anc | a degree ] it is another possible operation gestalt. Although each of the operation 
gestalt of drawing 7 A - drawing 7 C specifies the option which reports the related measurement 
power in the foundation for every frame preferably, of course, it is also possible to combine an 
option, for example, the first two strongest pilot waves of a member base station can be checked 
using the first 6 bits of the measured power message, and the following three strongest pilot 
waves' relative position can also be checked about five members' set namely, — using the 
following three bits. 
[0067] 

Another another approach has an independent base station for transmitting to a mobile station. 
In this case, it is necessary to transmit only three bit vector messages (namely, 11-3) to a base 
station from a mobile station. In another arrangement, it must have the multiplex subcarrier base 
station transmitted via one antenna at once. In this case, which antenna an independent bit uses 
and to specify are required. Needless to say, a bit can be used combining the approach to which 
it is explained above. 
[0068] 

When communicating on the well-known first or a late fading channel, in order to conquer the 
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bad influence of fading more effectively, another operation gestalt for determining deitar 
threshold is used. Objectively [ the desirable operation gestalt on the basis of the average pilot 
wave to whom deitar has the largest S/N ratio on a frame ], in this operation gestalt, the 
minimum value of the maximum pilot wave on a frame is used in order to determine threshold 
deltaR. Therefore, even if the even if strongest pilot wave receives fading, he can act as more 
pilot waves more than deitar threshold by setting threshold deitar as the minimum of the 
strongest pilot wave on a frame. Therefore, a signal can be combined more from many base 
stations, therefore a lot of diversity gain can be attained [ add / at least / independence or / 
much / hallHndependent pass ] more. More specifically in the first fading environment, the fading 
period should usually operate [ the use explained to the above of the minimum value to the 
strongest pilot wave on a frame ] appropriately to the scenario of comparatively short first fading 
to the die length of a frame. 
[0069] 

However, the interleaver used in a receiving process does not bring about profits for the more 
usual case, and a lake receiver and the mobile engine performance do not have the forge-fire 
engine performance mainly large when the period of fading is shorter than the period of an 
interleave in a first fading environment to late fading. However, in order to give the quality of the 
communication link which can admit mobile **, bigger Eb/No. is required of late fading when the 
period of fading is longer than the span of an interleaver. Furthermore, the period of one frame 
for equalizing a related pilot wave's reinforcement is not enough to determine whether have 
received fading with a late related communication channel. 
[0070] 

Therefore, in an operation gestalt, each of a related base station carries out the filter which 
unifies and normalizes each of Uk bit in a bit vector message (refer to drawing 7 A and 7B). Each 
of Uk bit toggles (it changes to two conditions), namely, when changing a condition once [ at 
least ], the channel from which the base station and mobile station with which this toggle is 
related have received late fading shows that late fading is received. Therefore, the system 
performance of a CDMA system improves, when the base station which has received late fading 
is continuing transmitting on a forward traffic channel. It can be used as an indicator of a system 
control station to show whether in the toggle action observed, a mobile station should be put on 
a software hand off field again. For example, when the bit field which shows the pilot 
reinforcement to the given base station is always about 0 or is always 0, since this office does 
not apply a profits value at all as a matter of fact to the engine performance of a mobile station, 
the base station which had to show that a related base station had a more sharply [ than a pilot 
wave with strong ****** ] weak pilot wave, and has made the weaker pilot wave must not be 
included in an active set. Moreover, only when a mobile station supervises toggle actuation 
effectively and this office wishes to change the base station transmitted to the mobile station, it 
cannot be overemphasized that a message can be transmitted to a base station. 
[0071] 

With another operation gestalt, it can change to signal transmission and a process can be 
performed more quickly. In this case, a mobile station transmits between fading, when a base 
station becomes stronger than one piece or the signal from other base stations beyond it or 
becomes weak, and it transmits a signal to a base station directly. A base station answers 
without [ without it transmits, or ] transmitting the following frame. In this case, since the 1st 
frame can be made to be able to transmit from one base station and the frame following a 
degree can be made to transmit from the base station of another side, a base station can answer 
more quickly than the control unit of a base station, and can make a change rapid. This operation 
is comparatively useful at the fading rate like inside. Even if signal transmission and a change are 
rapid, they can make a change cause between frames. In one operation gestalt, a base station 
encodes and interleaves the data for transmission, and processes them further. Un*~operating- 
izing [ flow of the output of data is actuation-ized based on the feedback from a mobile station, 
or ]. 
[0072] 

As an alternative plan of the threshold method for determining which pilot wave in a pilot quality 
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bit vector is specified, the 2nd "finger allocation" is explained in this specification. In being 
mobile, a mobile station estimates pilot Ec/Io received from the base station in all active sets, it 
is mobile — when it does not have the finger of the diversity receiver of equipment, Ec/Io to a 
pilot wave is set as 0. When it has the finger of the diversity receiver with which the mobile 
station was assigned to the given base station, a numeric value is reported after determining 
average (or it is more long or it is desirable that short averaging time can be used) Ec/Io over 20 
mses of mobile ** and a front. The period of 20 mses corresponds to CDMA frame length. A 
mobile station specifies the greatest Ec/Io value and the greatest pilot wave who has the 
assigned index Am. To all other pilot waves in an active set. a mobile station sets the bit value to 
which it relates in a bit vector message as 1, when the Ec/Io value to a pilot wave is deltar 
within the limits of the Ec/Io value to the greatest pilot wave. More than N pilot wave is not 
reported into a bit vector message that N is six or less when a receiver has only N finger. 
[0073] 

Since a finger can be assigned to the both sides of direct signal pass and image pass (namely, 
multi-pass image), it prevents that the finger allocation approach receives a report as that in 
which "too many" base stations have a mobile more usable signal. For example, when the 
diversity receiver has three fingers and only two base stations have made the signal of the three 
highest quality (namely, direct pass from each base station and an image signal), since the 
receiver does not have sufficient finger for receiving a signal, it does not need the 3rd base 
station for transmitting mobile. On the other hand, since there is an example of a large number 
referred to as that a diversity receiver compounds the signal from the 3rd base station when the 
pilot wave from the 3rd base station exceeds one of the three signals of other periodically, it 
may carry out in case of more than the threshold that he mobile-**, nevertheless wishes, and 
may report to all three stations. Therefore, the pilot SN ratio to a base station is reported in one 
operation gestalt of this invention by the highest SN ratio from a base station based on a finger. 
[0074] 

Drawing 8 is a flow chart which shows the desirable approach, in order to adjust forward channel 
power allocation, a process is mobile — it is started at step S1 which measures the pilot 
reinforcement (signal quality) of all the pilot waves of a mobile active set within the limits. A 
process progresses to step S3 which generates threshold signal deltar based on the pilot 
reinforcement measured in step S1 here. Signal deltar is generated based on the pilot wave who 
has the greatest SN ratio as measured in step S1. The pilot wave and pilot wave i of a process 
who are related here are larger than deltar, or it progresses to the step S5 equal to it If it can 
do, as for a comparison step, it is desirable that they are performed over the frame period of 20 
mses, and are completed by the end of a frame period although other sample sampling intervals 
taken up in respect of the others within the limits of a frame or in multi-framing are in 
agreement with this operation gestalt. The related pilot wave i is larger than deltar, or when 
equal to it, the bit in the bit vector message which shows the related pilot wave i (for example, 
refer to drawing 7 A-7C) has him. [ larger than threshold deltar ] However, it is set up so that it 
may be shown that a pilot wave i is not larger than deltar in step S5, or the related pilot wave i 
of the bit in a bit vector message is smaller than deltar, or it is equal to it when being equal to it 
is determined (if it can do, it is desirable to set a bit as "0"). 
[0075] 

the process of a bit vector is mobile after a pilot quality bit vector is formed in step S7 or step 
S9 — it progresses to step S1 1 which transmits a bit vector message to the base station in a 
mobile active set. at this time, it is mobile based on the mobile anticipation of a system control 
station 10 which adjusts the power in a forward traffic channel corresponding to an early mobile 
** and mobile bit vector message — the timing loop mobile [ as an indicator for / which 
determines when a finger is adjusted / being mobile ] and used is set up. By setting up a timing 
loop (it being able to attain mobile more easily by calculating the frame of continuous 20 mses), 
it knows when it was changeful in mobile ** and forward traffic channel transmission. A process 
progresses to S13 which a base station relays to a system control station after receiving a pilot 
quality bit vector after step S1 1. since the selector in the place of a system control station 
carries out bit vector message processing of the process after step S13 — which base station 
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under mobile set under actuation — a mobile active set progresses to step 15 which generates 
the control message transmitted to each of the related base station which controls whether a 
related code channel must be transmitted mobile. The total power emitted from the base station 
in a mobile active set by controlling transmission from each of the base station in a mobile active 
set is reduced. 
[0076] 

A process progresses to step S17 which adjusts mobile ** and a finger in the base station which 
was equal to signal deltar as determined in step S7 and S9, or was pinpointed as a \arger thing, 
and a corresponding diversity receiver, after a timer reaches a time amount threshold. The 
energy with which it was received only from base stations in the mobile active set which is 
carrying out fact transmission on the code channel which mobile-** and is related by acijusting a 
finger, such as this, is compounded, after step S17, a process is mobile — it repeats supervising 
succeedingly the related pilot reinforcement to each base station in a mobile active set. 
[0077] 

Since a mobile station generates a specific bit vector message and the response to the bit 
vector message of each base station is due to the algorithm set up beforehand again, the time 
amount by which each base station changes forward link allocation is known by the mobile 
station. Therefore, a mobile station can combine correctly the signal only from the base station 
then transmitted. Since combining the signal from the base station which has not been 
transmitted to a specific mobile station may cause an unnecessary noise introduced into the 
receiving process which has a bad influence on a result, this function is an advantage. There is a 
possibility of producing engine-performance loss and the higher loss of Eb/No and capacity 
needed as a result, about an operation of a noise. Similarly, a mobile station is transmitted to a 
mobile station, and when the signal received from the big value is not compounded, there is a 
possibility of becoming loss of capacity. 
[0078] 

In one operation gestalt of this invention, a message is received correctly and a mobile station 
amends the error for the transmission to which it is in charge of reception of the bit vector 
received by each base station by the attempt of the beginning for restoring to the forward frame 
received as what was processed by the base station. In most cases, a mobile station restores to 
a frame correctly, but when the frame serves as an error, a mobile station may try to use the set 
of the base station transmitted to the mobile station, before a base station transmits the latest 
bit vector message. Therefore, when a base station does not receive the newest bit vector 
message, while a mobile station uses the set of the base station used before, there is a 
possibility of trying to restore to a frame again. For this operation, a mobile station needs to 
maintain the signal received from the various sets of the base station in a buffer. Then, when a 
mobile station has an error, the data in a buffer will be used for it. Error correction processing is 
illustrated as it is shown by the broken line to step 19 and is in steps S19 and S21 as an option 
of drawing 8 . 
[0079] 

DrawlHEL?. {s the flow chart of the option for changing the forward traffic channel power 
allocation for the base station in a mobile active set. a process is mobile — it is step S32 which 
measures the pilot reinforcement to which each base station in a mobile active set relates, and 
is started. Next, threshold signal deltai based on the mobile ** and pilot reinforcement who were 
measured is generated in step S34. And after comparing the both sides of a multi-pass signal 
with it being direct (direct 1), a multi-pass signal compares direct, a multi-pass, or both sides, in 
order [ which receives each of the base station which mobile-** and is related in step S36 ] to 
decide [ direct or ] whether it is larger than deltar or equal to it A multi-pass image is larger 
than deltar, or when equal to it, as for a process, the diversity receiver progresses a finger 
(plurality is included) to direct [ larger ] or larger step S38 assigned to a multi-pass signal or its 
both sides than deltar direct or as it was determined in step S36. next, any of the direct or the 
multi-pass signal of a base station which are related in step S36 although a process progresses 
to step S42 — although — or it is not larger than deltar — case it is not equal — a process — 
the finger of a lake receiver, and a synthetic vessel circuit — it progresses to step S40 by which 
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neither is assigned to the specific base station. A process progresses to step S42 there, deltar 
in drawing 9 must care about differing from delta in drawing 7. Although used for determining 
whether deltar reports a pilot wave in drawing 8 , delta is used for determining whether assign 
the finger of a lake demodulator in drawing 9 . Similarly, generally deltar in drawingj) is smaller 
than delta of drawing 7. 
[0080] 

In step S42, the bit vector message which shows the finger allocation made from mobile ** and a 
place direct mobile on a multi-pass signal is transmitted to a base station and an active set. 
either direct or a multi-pass signal — although — when larger than deltar, a multi-pass image 
formats the mobile ** and bit vector message which shows that it is larger than deltar or direct 
at least or equal to it. A process progresses to step S44 which relays a bit vector message to 
the selector in the place of the control unit of a system, in order to enable it to adjust the 
forward traffic power allocation which a system control station is told about the finger allocation 
used in the mobile place from it, therefore which base station to each of the base station in a 
mobile active set transmits to a mobile station. A process progresses to step S46 which a 
selector transmits to the base station in the mobile active set in which it is shown which base 
station should transmit a control message on the related code channel corresponding to the 
finger allocation set up more mobile from it. A base station relays a control message mobile so 
that a mobile station may receive the notice of a purport whose base station received the notice 
about allocation of the system control station of forward traffic channel power, a process and 
it is mobile — it progresses to step S48 which adjusts the finger in a diversity receiver 
corresponding to the control message generated by the system control station. 
[0081] 

It must care about [ a base station or ] whether it is an error any of the control message 
transmitted to the mobile station from the base station they are from a mobile station. The same 
technique as what was explained in relation to drawing 7 can be used. In this case, when a mobile 
station does not receive the control message from a base station, or when a mobile station 
receives a frame in an error, a mobile station can restore to the set of the base station before 
having transmitted to a mobile station. 
[0082] 

the inside of the approach for changing another forward traffic channel power allocation — S15 
from step S1 ****** — a base station — moreover — mobile — again — which base station 
**** — it has transmitted on the forward traffic channel to which this office relates — although 
it carries out transmitting that display, it is the same as what is shown in the desirable approach 
of drawing 8 . Therefore, it is not mobile in another operation gestalt and controls which base 
station transmits a system control station mobile. 
[0083] 

This inventions have been explained by the semantics which sets up threshold deltar relevant to 
a pilot wave with the strongest reinforcement as they were explained to be a text and drawing 5 
in 6. Much another metrics can be used. Only when a pilot wave makes sum total Ec/Io fully 
increase especially, what sets up '1' from a bit U1 can be used again. This technique is 
transferred to the grantee of this invention of the application number 08/No. 790,497 entitled 
"the approach and equipment" for carrying out the software hand off in a radio communications 
system, and is explained in the concurrency application United States patent built into this 
specification by the citation. 
[0084] 

This invention is explained by the semantics which transmits the whole forward link from the set 
of a base station and a mobile station. The system and approach for carrying out fundamental 
high speed datalink which uses an auxiliary channel again The inside of the concurrency United 
States patent application number 08/No. 798,949 of the title called "transmission power 
reduction for the high-speed CDMA link in a software hand off" by which both sides are 
transferred to the grantee of this invention, and are incorporated in this specification by the 
citation, Moreover, it is explained in the concurrency application United States patent application 
number 08/No. 784,281 of the title called "high-speed-data velocity aid channel for CDMA 
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communication system/' The forward link is divided into the base and the auxiliary channel in the 
high speed datalink system. A basic channel is continuously transmitted from a base station in 
an active set. An auxiliary channel is transmitted from the same base station as a subset of a 
basic channel or a channel. This invention currently explained in this specification is applicable to 
a basic channel, an auxiliary channel, or its both sides. 
[0085] 

Dr awin g 10 is the spectrum Fig. of a multiplex subcarrier diffuse-spectrum forward link and an 
independent subcarrier broadband diffuse-spectrum link. Although not completely shown by 
scale, the diffusion region bandwidth to each subcarrier is shown as 1.25MHz to the measure of 
a multiplex subcarrier, and a diffusion region bandwidth is 3. 6864MHz to the measure of the 
broadband of an independent subcarrier. The measure for a multiplex subcarrier has various 
advantages including being able to transmit each subcarrier from the antenna of a different 
configuration, offering a characteristic fading pattern to each subcarrier so that fading of another 
side and all three subcarriers may be reduced to coincidence, therefore intercepting a 
communication link. 
[0086] 

Prawing 11 is the block diagram of the multiplex subcarrier transmitting system formed according 
to one of the operation gestalten of this invention. The notation which the input data was 
encoded by the **** condition, and was punched and encoded with the conventional convolution 
encoder 100 is repeated with the notation iteration vessel 102, and is added to additional 
redundancy. The notation which the Brock interleaver 104 was arranged by turns at intervals of 
the time amount of 20 mses in the repeated sign, and was arranged by turns is scrambled via 
XOR gate 106 in decimal-number-system-ized long code which was generated by the long code 
generator 108 and long DESHIMETA 110 corresponding to a user's long code mask. The 
scrambled notation is divided into the flow of the notation transmitted on the carrier signal 
respectively related with a demux 112. 
[0087] 

The map of the flow of a related notation is carried out to QPSK by the QPSK mapper to each 
carrier signal. A QPSK notation is respectively modulated with the same Walsh code modulator 
1 16, and the Walsh chips made as a result are the inphase diffusion code PNi and 4 phase 
diffusion code PNQ further, and are modulated by dispersion equipment 1 18. If it can do, as for 
PNI and PNQ, it is desirable that it is the same to each subcarrier. As for the diffusion notation 
produced as a result, being transmitted is desirable after being converted with the equipment (up 
converter) with which each raises a frequency to a peculiar frequency there, if it can do. 
Although drawing 1 1 shows the modulation by the same Walsh channel code to each subcarrier, 
the Walsh channel codes may differ. 
[0088] 

Drawing 1 2 is some block diagrams of the receiving system for processing the multiplexer- 
channel signal when being constituted according to one operation gestalt of this invention used 
more mobile. The energy of the radio frequency to which the frequency was lowered with the 
down converter is filtered by 5MHz with a band-pass filter 200, and a sample extract is carried 
out by A/D202 at the rate of 8X1.2288. In a filter bank 204, the frequency of the sample of two 
1.25MHz parts is a digital method further, and it is based on the 1.2MHz oscillator (NCO) by 
which numerical control was carried out, or is lowered to baseband by 1.25MHzNCO(s) and 
2.5MHzNCO(s) as an option, and the set of three samples is filtered by 1.25 **** with a low- 
pass filter. This low-pass filter can be used as the part of the filter adjusted by the receiver or a 
filter. The data filtered with the low-pass filter produced as a result are passed to the lake 
receiver 210, and a receiver is compounded after restoring to the example of the various multi- 
passes of the transmitted signal. After being sent to deinterleaver and decomposed from a 
mutual array, the double sign of the compounded soft decision data which were produced as a 
result is carried out. 
[0089] 

Needless to say, much reconstruction and deformation of this invention are possible in the light 
of the aforementioned explanation. Therefore, this invention shall be interpreted as what can be 
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carried out even except that it is concretely explained in this specification within the limits of 
the claim of separate attachment. 
[Brief Description of the Drawings] 

When thinking in relation to the drawing of separate attachment, he can acquire the advantage 
which a majority of perfect understanding of this invention and this inventions accompany by 
quoting the following detailed explanation, and can understand it well again. 
[Drawing!] 

Drawing 1 is the block diagram of the CDMA cellular telephone system as an example according 
to this invention. 
[Drawing 2] 

Drawing 2 is the field of the software hand off on the graph of the quality pair time amount of a 
pilot channel, and this graph. 
[Drawing 3] 

Drawing 3 is a mobile block diagram. 
[Drawing 4] 

Drawing 4 is a graph which shows the example of the probability of framing error **** Eb/No to 
the various figures of the base station transmitted as received by N finger diver city receiver. 
[Drawing 5] 

DLaw[QJg_5 is a graph which shows the Ec/Io pair time amount of the software hand off field to 
three pilot waves as an example within the limits. 
[Drawing 6] 

Drawing 6 is the same graph as what was shown in drawing 7 A with the addition of threshold 
signal deltar formed below on the highest pilot level. 
[Drawing 7 A] 

Drawing 7 A is drawing of the 1st DS to the bit vector message which shows the quality of a 

channel. 

[Drawing 7 B] 

Drawing 7 B is drawing of the 2nd DS to the bit vector message which shows the quality of a 

channel. 

[Drawing 7 C] 

Drawing 7 C is drawing of the 3rd DS which receives the bit vector message which shows the 
quality of a channel. 
[Drawing 8] 

Drawing 8 is the flow Fig. of the sequence of the message for reducing the amount of the whole 
forward traffic channel power transmitted from the base station in an active set when excessive 
power is transmitted. 
[Drawing 9] 

Drawing 9 is the flow Fig. of the sequence of another message for reducing the amount of the 
whole forward traffic channel power transmitted from the base station in an active set when 
excessive power is transmitted. 
[Drawjng_1p] 

Drawing 10 is drawing of a multiplex subcarrier forward link, 
[t^wingjjj 

Drawing 1 1 is the block diagram of the transmitter of a multiplex subcarrier forward link. 
[Drawing 12] 

Drawing 12 is the block diagram of a multiplex subcarrier forward link receiver. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to cellular communication system, the modification 
approach of forward traffic channel power allocation [ in / more specifically / code division 
multiple access (CDMA) cellular communication system ], and equipment. 
[0002] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] 

Since the common cycle numerical range band is generally mobile, in order that it may be used 
for the communication link to the set of a base station and may communicate from a base 
station to MOBAIRU in CDMA cellular communication system, generally other common cycle 
numerical range bands are used. In other examples, in order to communicate, the set of a 
common cycle numerical range band can be used. The main profits which transmit multiplex 
communication on a common cycle numerical range band are the increments in the capacity of a 
cellular telephone system. LS-95 specification specified by Telecommunications Industry 
Association (TIA) is the example of the air interface of CDMA of the high performance used in 
order to carry out a cellular telephone system. 
[0003] 

The set of the communication link carried out on the cycle numerical range band same in CDMA 
cellular communication system is distinguished after dissociating mutually by getting over after 
modulating the data transmitted for the both sides of reception and a transmitting system using 
the false random-noise (PN) code which is known. Other communication links appear as a 
background noise during processing of all specific communication links. Since other 
communication links appear as a background noise, in order that they may use an available cycle 
numerical range band more efficiently [ a CDMA protocol like IS-95 ], extensive transmitted 
power control is often used. Transmitted power control holds down communicative transmitted 
power to the minimum, in order to communicate exactly. Transmitted power control makes 
processing of a communication link of all specification easy by lowering the level of the 
background noise generated by other communication links. 
[0004] 

it is being able to use for also obtaining ** which makes it transmit to a base station with the 
2nd cycle numerical range band since mobile [ make transmit to MOBAIRU on the same cycle 
numerical range band from base station transmission and ], and one profits making MOBAIRU 
transfer to the coverage area of the 2nd base station from the coverage area of the 1st base 
station using a "software hand off/' A software hand off is a process which makes MOBAIRU 
coincidence interface with two pieces or the base station beyond it. A software hand off can be 
made to contrast with a hard hand off while an interface with the 1st base station is closed 
before an interface with the 2nd base station is established. 
[0005] 

Although it is obvious **, since connection of a piece is always maintained at least, generally the 
software hand off is stronger than a hard hand off. The approach and system for carrying out the 
software hand off in a CDMA cellular telephone system Both sides are transferred to the 
grantee of this invention, and are incorporated by citation in this invention by the citation. U.S. 
Pat. No. 5,101,501 for which it applied on November 7, 1989 entitled "the approach and system" 
for offering the software hand off in a CDMA cellular telephone system, and a communication 
link, It is indicated in U.S. Pat. No. 5,267,261 entitled "the mobile station supported by the 
software hand off in CDMA cellular communication system." 
[0006] 
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After each base station obtains early system synchronization according to the software hand off 
procedure currently explained in the patent quoted above, in order to offer the powerful time 
amount of a signal, frequency, and phase trace which were transmitted to the cellular site, the 
related pilot channel used more mobile is transmitted. Although a common diffusion code 
(namely, false noise sequence) is used for the pilot channel transmitted by each base station, 
different code phase offset is used for it, and it enables it to distinguish the pilot channel 
transmitted from the base station where a mobile station is related. 
[0007] 

Two pieces or the base station beyond it transmits the same forward link data mobile between 
software hand offs. A signal is compounded after receiving the signal from the set of mobile ** 
and a base station. The approach and the equipment for compounding are transferred to the 
grantee of this invention, are entitled "the diver city receiver in a CDMA cellular telephone 
system" incorporated in this specification by the citation, are explained into the United States 
patent number No. 5,109,390 for which it applied on November 7, 1989, and are indicating the 
diver city composition approach for use in a CDMA cellular telephone system. 
[0008] 

While a software hand off offers more powerful connection, in some examples, a software hand 
off does a bad influence to the capacity of the whole CDMA cellular telephone system again. It is 
because the transmitted power of the whole used for this carrying out the communication link to 
which the multiplex forward link transmission generated between software hand offs is equivalent 
is increased. The transmitted power which increased increases the background noise of the 
whole generated by the system, and decreases the capacity of the whole system on the other 
hand. 
[0009] 

It is influenced by the environment generally put between mobile ** software hand offs whether 
a software hand off increases the capacity of a system or it is made to decrease, it is mobile — 
when put to the environment of fading, since a signal generally decreases the diversity which 
was brought about by the software hand off and which increased according to an individual, 
generally it is advantageous to the engine performance of a system, it is mobile — when it is in a 
non-fading environment, generally the diver city of a data source is redundancy-Tike. Therefore, 
as for the profits brought about to the non-fading environment by the diver city to which the 
signal source increased, a software hand off does not have phase murder of increase of the 
whole transmitted power of a cause. 
[0010] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

Therefore, the place which this invention means is improving the engine performance of CDMA 
communication system by optimizing the gestalt of the CDMA communication system between 
the software hand offs in the both sides which answer the environment the communication link 
in a multiplex subcarrier environment being carried out. 
[0011] 

Therefore, one of the purposes of this invention is offering the new approach for reducing the 
amount of the whole forward traffic channel power which receives mobile between software hand 
offs. Another purpose of this invention is offering the system which performs the aforementioned 
approach, another purpose of this invention is mobile — it is determining the environment which 
operates between software hand offs, and optimizing the gestalt of a software hand off 
corresponding to this decision. This invention is applied to a multiplex subcarrier forward link 
again. Therefore, one of the purposes of this invention is offering the new approach for reducing 
the amount of the whole forward traffic channel power transmitted mobile by the multiplex 
subcarrier forward link. Another purpose of this invention is offering the system which enforces 
the aforementioned approach. Another purpose of this invention is determining the environment 
which is carrying out mobile ****** and optimizing the gestalt of a multiplex subcarrier forward 
link corresponding to this decision. 
[0012] 

This invention is applied to the system which uses the both sides of a software hand off and a 

multiplex subcarrier forward link. 

[0013] 
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MEANS 

[Means for Solving the Problem] 

this invention is mobile — an approach and a system with the freshness transmitted to the 
system control station in which the pilot wave from each base station in the "active set" of the 
pilot channel which was able to catch the bit vector message more mobile is quantified 
frequently, and the quality (for example, signal pair interference ratio) of the measured signal is 
shown are offered. After generating a bit vector message under supervising the quality of the 
signal with which mobile ** and a pilot wave are related and transmitting the quality of a related 
pilot channel to the base station where it is related in the active set of migration of a bit vector 
message as compared with a criterion, the information in a bit vector message is sent to the 
control unit of a system. Corresponding to this, the control device of a system emits a command 
to the base station in a mobile active set, and adjusts one as which the code channel power with 
which a base station is related was chosen according to the quality of a related pilot channel 
reported in the bit vector message generated more mobile. 
[0014] 

Since a forward traffic channel consists of the code channel to which the base station in a 
mobile active set relates, reduction of the transmitted power of a related code channel reduces 
the power with which the forward traffic channel was transmitted. Therefore, the capacity of the 
whole CDMA communication system increases as a result of the minimum radiation which 
forward traffic channel power required for right reception in a mobile place takes. By 
communicating the quality of the pilot channel observed quickly to the control unit of a system, a 
CDMA system re-optimizes the system source quickly corresponding to an environmental 
change, and can make channel capacity the maximum. 
[0015] 

In another operation gestalt of this invention which uses a multiplex subcarrier link, a mobile 
station transmits a bit to each subcarrier, or instead transmits a bit at all antennas. Furthermore, 
a base station adjusts power according to an individual on each subcarrier. 
[0016] 

[Embodiment of the Invention] 

Although the communication system 2 which is a desirable cellular telephone system is shown in 
drawing 1 if the components with which a reference number is the same through two or more 
drawings with components, or corresponds about a drawing are shown and it says in more detail, 
it is equally [ to public line exchange (PBX), a Personal Communication Service (PCS) system, a 
satellite communication system, an inside~of-a-house wireless network, or an outdoor wireless 
network ] applicable. This system 2 uses a code division multiple access (CDMA) modulation and 
a recovery technique for the communication link between system resources. There are the 
interface and processing circuit where a system enables it to control 1 set of base poles 12, 14, 
16, 17, and 19 in the system control station (selector) 10 generally called mobile phone switch 
office (MTSO). A system control station 10 controls routing of telebrief to the base stations 12, 
14, 16, 17, and 19 which correspond from a public telephone switched network (PSTN), in order 
to transmit to the corresponding transmission place again. Are in PSTN or the connection from 
PSTN may be any of wireless, an optical fiber, or a "cable" (for example, twist paired-cable and 
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coaxial cable) communication link. A system control station 10 communicates with a data 
network, a multimedia network, the local area network that, in addition to this, contains premises 
and a public correspondence entity, and a public correspondence network. Furthermore, a 
system control station 10 communicates with other base stations which are not shown in 
drawing 1 . 
[0017] 

A system control station 10 communicates with base stations 12, 14, 16, 17, and 19 with various 
means, such as for example, a leased telephone circuit, a fiber link, a coaxial link, or a radio 
frequency (RF) communication link. Base stations 12, 14, and 16 communicate by the alien 
system and single subcarrier wireless CDMA communication mode which are called a mobile 
station ("mobile"). Base stations 17 and 19 communicate with an alien system called a mobile 
station 21 by the multiplex subcarrier link which consists of three CDMA signals shown by 
arrow-head 26 a**c. A mobile station 21 communicates with base stations 17 and 19 by the 
single subcarrier reverse link 28. It cares about that a multiplex subcarrier forward link may 
consist of four or more subcarriers or two subcarriers or less. Drawing 1 indicates the direct 
diffusion system of the single subcarrier used more commonly to be the multiplex subcarrier 
which lives together in the same system again. Although such coexistence is possible, it cares 
about using the desirable forward link of a monotype [ system ]. 
[0018] 

Arrow heads 20a and 20b are illustrating the reverse link and forward link between a base station 
12 and a mobile station 18, respectively. Arrow heads 22a and 22b are illustrating the reverse 
link and forward link between a base station 14 and a mobile station 18. Similarly, arrow heads 
24a and 24b are illustrating the reverse link and forward link which are considered between a 
base station 16 and a mobile station 18. Although the direct continuation or radio frequency 
connection with a mobile station 18 from each base stations 12 and 14, the crosslink between 
16, or a control unit 10 are not shown in drawing 1 , such possibility is also included in the mode 
of this invention. 
[0019] 

If it is ordered a system control station 10 establishing base stations 12, 14, and 16 to the active 
set of a mobile station, and establishing an interface with the mobile station 10 concerned to 
allocation and each base station, base stations 12, 14, and 16 will put traffic data on the 
communication link forward links 20b, 22b, and 24b using the Walsh code channel, and will 
transmit it to a mobile station 18, respectively. The code channel assigned to the communication 
link with a mobile station 10 is also called a traffic channel. Redundancy (duplication) information 
is included in each code channel sent to the mobile station from a different base station, and a 
mobile station 10 combines each code channel using a diversity (this specification explains in 
more detail) composition mechanism using this. Although the forward link rate to a mobile station 
is raised, the multiplex code channel from the same base station can be used. In this case, the 
set of a code channel is called a traffic channel. A forward link signal has the subset of a traffic 
channel, and the set of the code channel containing auxiliary control channels, such as for 
example, a pilot channel, a synchronous channel, and a paging channel. This invention reduces 
the transmitted power of a forward link signal between software hand offs by reducing the time 
amount to which the traffic channel is active. 
[0020] 

Base stations 12, 14, and 16 transmit a pilot channel to a mobile station 18 again through the 
forward communication links 20b, 22b, and 24b, respectively. A pilot channel is distinguished from 
the traffic channel transmitted in Walsh code from the same base station. Each pilot channel 
from a different base station is mutually distinguished by pilot PN code shift. When there is 
neither Brock nor fading, it is expected that it becomes a bigger power signal than a base station 
12 and the received signal power of 14 since the pilot channel which a mobile station 18 receives 
from a base station 16 has a mobile station 18 and a base station 16 in the location approached 
most. 
[0021] 

Or instead of using the code channel (Walsh code) which became independent to the pilot wave, 
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it can embed at the traffic channel stream by which a pilot wave is seen off in each mobile 
station, or can multiplex. Embedding can be performed by using a special pilot symbol or an 
auxiliary signal. When using the embedded pilot wave, generally a pilot wave common to the first 
system prehension and the detection at the time of a hand off will be employed. Or it is each 
traffic channel unit, or another pilot wave can be transmitted per group of a traffic channel. 
[0022] 

When a mobile station 18 is in a software hand off field, a system control station 10 emits a hand 
off prompting message including the list of base stations to which the active set of a mobile 
station is assigned (for example, when moving to the coverage area of at least one another base 
station from the coverage area of at least one base station). The auxiliary information of the 
hand off threshold (for example, an addition threshold and a fall threshold) which is useful to a 
mobile station for example, after hand off operation is also included in the hand off prompting 
message again. The pilot wave from the base station used to establish an interface with a mobile 
station is contained in an active set as explained by the application and the IS-95 standard 
which were quoted previously. The pilot channel in which a mobile station has sufficient die 
length detected recently, and the pilot channel from the base station where it turns out that it is 
in the same geography field are contained in a candidate set 
[0023] 

or [ that which pilot channel tends to become appropriate strength ] — if it understands, 
required processing can be reduced with the mobile station of searching the near candidate set 
and active set of a mobile station frequently in quest of the pilot channel corresponding to a 
base station (namely, thing for which it knows which base station being assigned to the near 
candidate set of a mobile station). 
[0024] 

Drawing 2 is a graph observable from a mobile station 18 which shows the relative pilot channel 
quality from eels 12, 14, and 16 as it is shown in drawing 1 . the graph of drawing 2 — the time 
amount of three instantiation pilot channels from base stations 12, 14, and 16 — receiving — 
the total received power in a mobile station 18 — ( — energy (Ec) is plotted per PN chip of per 
Io). It is alike, therefore a signal quality deteriorates, and the pilot wave from a base station 16 
shows the thing in which time amount passes and which the mobile station 18 is keeping away 
from the base station 16 as shown in drawing 2 . On the contrary, the signal quality of the pilot 
wave from a base station 1 2 improved with time amount progress, and it has suggested that the 
mobile station 18 is moving toward a base station 12. While the signal quality of the pilot wave 
from a base station 14 had been comparatively fixed, it is shown that the mobile station 18 is 
moving along the circumference of a base station 14. 
[0025] 

The area which poses a problem by drawing 2 is a software hand off field. In a software hand off 
field, it judges which base station a mobile station 18 and a system control station 10 have in the 
active set of a mobile station by communicating mutually based on the relative quality of the 
pilot channel of eels 12, 14, and 16. In the example of an illustration, since the level of the pilot 
channel from a base station 16 was over the addition threshold, the pilot channel exists in the 
active set of a mobile station at the beginning. However, at the edge of a software hand off field, 
over a certain time amount, the pilot wave from a base station 1 6 is less than a fall threshold 
level, and falls. 
[0026] 

In a response, a base station 16 is removed from an active set with a system control station 10 
by the communication link to a system control station 10 from a mobile station using a pilot on- 
the-strength measured-value message. In order that the pilot wave from a base station 14 may 
never exceed an addition threshold level, a base station 14 is not added to an active set. By 
contrast, a base station 12 is added to an active set, when the pilot on-the-strength measured- 
value message which exceeds an addition threshold over required time amount, therefore a 
mobile station 18 generates is answered and it is judged by the system control station 10. Near 
the edge of a software hand off field, only the signal of a base station 12 remains in the active 
set of a mobile station 1 8. 
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[0027] 

Even when the traffic channel to which the bad pilot channel of a receive state is equivalent has 
hardly affected the receiving quality in a mobile station, it is sometimes often detected that it is 
sufficient frequency to exceed a fall threshold and maintain a corresponding base station in an 
active set. In the case of a late fading environment, this is especially applied. In the case of a 
late fading environment, the signal level received from the base station changes mutually slowly. 
Generally, signal level is strong and this reverse is also realized for the time being than base 
station where one base station is another. A fading rate is not sufficient speed to acquire the 
short-term advantage of a diversity. Therefore, it is desirable to transmit from a strong base 
station from a weak base station. 
[0028] 

This invention is investigating shortening the air time of the code channel from some base 
stations in a fading environment in order to reduce the total transmitting energy generated about 
a related communication link. If the total transmitting energy of a specific communication link is 
reduced, a system-wide capacity can be raised. The hand off procedure which excepts a base 
station from an active set can be used for it, and it should care about that transmitted power 
may be able to be reduced by it. This makes it difficult to change with transmission quickly from 
the base station, when the signal from other base stations turns into a strong signal more. 
[0029] 

Another example is a mobile station, and although the signal from a certain base station was 
received with signal level lower than another base station, when having still exceeded the fall 
threshold, it is an example to which this invention is useful. It is desirable to transmit only from 
the base station where a signal is more strongly received with a mobile station in the 
environment which does not almost have fading. However, if hand off procedure is used in order 
that a base station may separate from an active set and may return that base station to an 
active set after that, remarkable delay will be brought about when this pilot wave becomes 
strong. This delay decreases the quality of a link and makes a message fall. 
[0030] 

Drawing 3 is the block diagram of a mobile station 1 8. The antenna 30 is compounded by the 
analog receiver 34 and the transmitted power amplifier 36 through the diplexer. A diplexer 32 
enables it to perform simultaneous transmission and reception through an antenna 30 in 
cooperation with an antenna 30. An antenna 30 receives the pilot [ who receives RF energy from 
each base stations 12, 14, and 16 ] channel signaling by whom routing is done through a diplexer 
32 on the other hand ( drawing 1 ) to the analog receiver 34, and code channel signaling. The 
analog receiver 34 receives RF energy from a diplexer 32, and performs the open loop power 
control function which adjusts the transmitted power of a mobile station for transmission in a 
reverse link (from a mobile station to namely, a base station). A receiver 34 generates an analog 
power control signal, and this is sent to the transmitted power control circuit 38 as it is 
discussed by U.S. Pat. No. 5,056,109 which is included in this specification by indicating by 
re f erence here where it was transferred to the grantee of this invention and which was entitled 
"the approach and equipment" of transmitted power control with a CDMA cellular mobile phone 
system, if it says in more detail. It is transmitted by the forward link and a control processor 46 
starts closed-loop power control adjustment using the reverse link power control bit stream to 
which it restores with digital data receivers 40, 42, and 45. The analog receiver 34 changes 
received RF energy into baseband signaling, and digitizes baseband signaling. 
[0031] 

The digital data receivers 40, 42, and 45 with which the output digitized from the analog receiver 
34 operates according to control of search receiver 44 HE ****** and a control processor 46 
receive the code channel from each base station, and each output is sent to a diversity 
composition machine / decoder 48. A diversity composition machine / decoder 48 compounds 
each output signal from receivers 40, 42, and 45 later based on the synthetic selected scheme 
discussed in a detail. 
[0032] 

Although three digital data receivers 40, 42, and 45 are shown in drawing 3 , generally the 
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diversity composition machine / decoder 48 is formed for the interface with some additional 
digital data receivers. Preferably, as for the number of the digital data receivers contained in a 
mobile station 18, it is desirable that it is equal to the maximum number (the independent direct 
signal and independent multi-pass signal which are generated from each code channel are taken 
into consideration) of the code channel which a mobile station adopts by the synthetic scheme. 
By including an additional data receiver, additional diversity gain is possible and this invention 
can be applied to the digital data receiver (or signal multi-channel digital data receiver) of the 
number of arbitration as it will discuss from now on. 
[0033] 

Digital data receivers 40, 42, and 45 form "lake" receiving structure in cooperation with a 
diversity composition machine / decoder 48. A diversity composition machine / decoder 48 
cooperates with the receivers 40, 42, and 45 which play the role of three fingers in a lake, 
respectively. If it says in more detail, receivers 40, 42, and 45 can be set up with a control 
processor 46 so that the multi-pass signal from the code channel or the common base station 
from a different base station can be received. It can use for this receiving the code channel from 
three base stations which are different altogether in three sets of receivers 40, 42, and 45, or 
one code channel (namely, three multi-pass signals) from one base station at which it arrives via 
three different signal pass. It is clear that the combination of the arbitration of the multi-pass 
from a different base station and a code channel is receivable using receivers 40, 42, and 45. For 
example, based on the combination of some single channel receivers, a multi-channel receiver 
(that is, it has at least one channel), and a diversity composition machine, much other 
configurations can carry out lake receiver structure. Furthermore, the function of a diversity 
composition machine is incorporable into one of a control processor 46 or the receivers 40, 42, 
and 45. 
[0034] 

With a desirable operation gestalt, the output of a diversity composition machine / decoder 
circuit 48 is sent to DEINTARIBA and a decoder. Generally the output of a decoder passes the 
control unit which divides a receiving data stream into end user data and control data. End user 
data are offered to a data device like a voice coder. 
[0035] 

The data output of a data device, for example, a voice message identification code, is 
transmitted to the base station in a mobile station active set through a reverse link. It is 
baseband signaling, and the output of the user digital baseband circuit 50 is formatted, decrypted 
and interleave-ized, it is sent to the transmitting modulator 52 and modulated. The output of the 
transmitting modulator 52 passes the transmitted power control device 38 under control of a 
control processor 46. The transmitted power control circuit 38 acjjusts the output power of a 
mobile station 18 based on the power level signal which the analog receiver 34 and a closed-loop 
power control bit offer, an output RF signal amplifies this output signal, it passes along the 
diplexer 32 HE **** transmitted power amplifier 38, and the amplified output signal is 
transmitted from an antenna 30. 
[0036] 

The code channel signaling and the pilot wave who transmitted with other CDMA signals which 
the base station in a pilot wave's active set commits as interference to a mobile station 18 are 
contained in the IF signal digitized from the analog receiver 34. The function of receivers 40, 42, 
and 45 is taking correlation with suitable PN sequence and IF sample. This correlation process 
offers the "processing gain" which raises the signal pair interference ratio turned to a mobile 
station by having consistency with PN sequence used to encode the message sent to a mobile 
station by each code channel. The signal which is not encoded using PN sequence to match and 
whose intention it does not have "is diffused" according to a correlation process, and the signal 
pair interference ratio of the signal whose intention it does not have falls. This correlation output 
uses a pilot subcarrier as subcarrier phase criteria, and is detected coherent The result of this 
detection process is the data symbol by which a single string was encoded. 
[0037] 

The search receiver 44 under control of a control processor 46 scans the pilot channel and 
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multi-pass pilot channel which were received through direct pass and reflective pass (for 
example, multi-pass) from the base station. Receiving pilot energy (Ec) is used for the scanner 
receiver 44 per [ to the total receiving spectral density, noise, and signal which are indicated to 
be Ec/Io as a receiving pilot wave's quality ] chip. A receiver 44 provides a control processor 46 
with the signal strength measured-value signal which shows each pilot channels and those 
strength. 
[0038] 

The timing of the input signal by which an alignment input is carried out is ac(justed, and a 
diversity composition machine / decoder circuit 48 aligns it, and adds them collectively. The 
multiplication of the weighting factor which ****s in the relative signal strength of the pilot 
channel corresponding to each input before this addition can be carried out to each input signal. 
Since it is presumed that each pilot wave's signal quality is equivalent to the quality of the signal 
transmitted by the code channel of each base station, a weighting factor is based on pilot 
reinforcement. When using a weighting factor, a synthetic vessel performs the diversity 
composition scheme of the most effective ratio. Next, the composite signal stream obtained as a 
result is decrypted using the forward stream error detection decoder contained in the diversity 
composition machine / decoder circuit 48. The weighting approach of the pilot base often works, 
when the base station in an active set transmits code channel signaling to a mobile station at a 
rate equal to a pilot signal. That is, the ratio of the code channel power to pilot power is the 
same with all the members of an active set. When this ratio is not the same, other weighting 
approaches may be desirable. For example, a base station can transmit the ratio of a traffic 
channel [ as opposed to pilot channel power in all the base stations in an active set ] to a mobile 
station with the means of a signaling message or others. If the relative fraction to a base station 
j is alphsy, a mobile station can compound a code channel using weight root (alph^jgamm^j). 
gamm^j is the relative received power in a receiving-base station j pilot wave's mobile station 
here. As an option, a mobile station can presume alph^j or alphsygammeu from the input signal 
from a base station j. 

In addition to this, there is a baseband processing facility in the baseband circuit 50 with a voice 
coder (vocoder) data interface. Furthermore, the user digital baseband circuit 50 interfaces with 
I/O circuits, such as an earphone which inputs a sound signal into a digitizer and the vocoder 
(voice coder) contained there. The output of the user digital baseband circuit 50 is offered to the 
transmitting modulator 52, a coded signal is modulated to PN carrier signal, and PN sequence 
corresponds to the address function assigned about the message to leave. By the control 
processor 46, a base station (12, 14, or 16) transmits, and this PN sequence is defined from the 
message setup information which a receiver (40, 42, or 45) decrypts. 

The output of the transmitting modulator 52 is sent to the transmitted power control circuit 38, 
and signal transmitted power is controlled by the analog power control signal offered from a 
receiver 34 there. Furthermore, a control bit is transmitted by the base station in the form of a 
power acjjustment command, and the transmitted power control circuit 38 answers it. The 
transmitted power control circuit 38 sends the signal become [ power control ] irregular to the 
power amplification circuit 36. The power amplification circuit 36 amplifies the modulated signal, 
and changes it into RF frequency. The amplifier which amplifies the power of the modulated 
signal to final output level is contained in the transmitted power amplifier 36. The amplified 
output signal is sent to the diplexer 34 to base stations 12, 14, and 16 which compounds a signal 
to an antenna 30 for transmission after that. Base stations 12, 14, and 16 receive the signal for a 
system control station, and it is sent to the system control station 10 with which these signals 
are compounded, respectively. 
[0039] 

Drawing_4 is the graph of the diversity receiver engine performance measured as a probability of 
a framing error rate over Eb/No in case a diversity receiver performs rate composition of 
optimum ratio. Four instantiation-curves which show the probability of a framing error rate are 
shown about the migration receiver constituted so that a finger might receive the signal 
corresponding to three (M= 3) in 2 (M= 2) and a finger from the base station of the number 
corresponding to [ finger / 1 (M= 1) and ] the number of each four fingers (M= 4) in a finger. If 
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the curve of M= 1 is compared with the curve of M= 2, it has two fingers and the engine 
performance of the receiver which processes the pass of two is superior to the engine 
performance of the receiver which processes the pass of one. This comparison is performed by 
investigating the distance between each framing error probability curve about the given framing 
error rate (namely, broken line). An improvement of the engine performance is shown by distance 
M1-2 in a typical graph. Similarly, when a mobile station uses the diversity receiver of three 
fingers, the engine-performance improvement of M2-3 is attained. In that case, generally M2-3 
are smaller than the engine-performance improvement of M1-2. If 4 Motome's finger is similarly 
added to a diversity receiver, an engine-performance improvement as shown by M3~4 will be 
attained. M3-4 should care about that it is smaller than M2-3 and M1-2. Thus, when a mobile 
station is a mobile station only in a CDMA system, the diversity receiver which has the finger of 
many numbers increasingly and receives the transmission from the base station of the number 
corresponding to the number of fingers will make an engine-performance improvement 
continuously, even if M becomes a large number and an improvement becomes only small. 
Furthermore, it is assumed that no finger contributes the relation about said engine performance 
only to the noise to a synthetic process. It depends for the absolute magnitude of an 
improvement on communication link conditions (for example, the amount of fading, the class of 
fading, impulsive force of a noise, contiguity to a base station, etc.). 
[0040] 

Among a software hand off, by utilizing a diversity composition process for a forward link and a 
reverse link, system capacity differs and is influenced. For example, by the reverse link, a mobile 
station is respectively transmitted to base stations 12, 14, and 16 through Pass 20a, 22a, and 
24a ( drawing 1 ). Each of a base station compounds each signal with which this was prepared in 
delivery and this by base stations 12, 14, and 16 to the system control station (selector) 10 
using the diversity composition process in response to the transmission from a mobile station 18. 
Since only one mobile station 18 has transmitted, system capacity does not receive a bad 
influence by using diversity composition. 
[0041] 

However, a mobile station 18 makes a different signal (it has the encoded same information 
altogether) transmitted from base stations 12, 14, and 16 compound by the forward link. It is 
chosen for gain composition, such as the maximum ratio composition, and processing of one 
signal, and various synthetic approaches including simple selection by which other signals are 
canceled are learned for the industry. It is because transmission of the addition from the base 
station where it to which the overall system capacity of a CDMA system may be reduced in fact 
is communicating to the 1st mobile station appears as background interference to the 2nd mobile 
station although it is that preparing the base station of a number excessive probably of the 
addition to the active set of a mobile station raises the engine performance which surely is seen 
with the mobile station. It depends for the usefulness of a specific code channel on the various 
elements containing the reinforcement to the code channel from other base stations. 
[0042] 

If there is sufficient gain for a diversity, the sum total power emitted with CDMA communication 
system will become typical more small. However, as it accepted by this invention, even if it does 
not need the diversity of a metaphor addition, the total power emitted is typically large rather 
than it is needed for the appropriate engine performance. About whether the increase or 
reduction of electric energy emitted from each of a base station is influenced, it is dependent on 
the property of the transmitting way between a base station and a mobile station. According to 1 
operation gestalt of this invention, the total transmitted power from a CDMA system is set as 
the much more optimal point of application by increasing correspondence with a mobile station 
18 and a system control station (selector) 10. It describes below how the information to need is 
collected with a mobile station so that a system can operate by still higher capacity. 
[0043] 

Drawing 5 is the graph of the Ec/Io pair time amount of the software hand off area where three 
pilot waves A, B, and C from each base station are contained in the active set of a mobile 
station, between software hand off area, change of each communication channel of pilot waves A 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2007/03/23 



JP,2001-517001,A [MEANS] 



8/18 V 



(a dotted line shows), B (a broken line shows), and C (a continuous line shows) causes change of 
signal strength so that it may see from drawing 5 — making — and — therefore, the ratio of a 
signal pair noise is changed and each pilot waves A, B, and C are fluctuated. These fluctuation 
gives big possibility of raising diversity gain, and it teaches how this invention raises diversity 
gain in order to make system capacity the maximum by changing power allocation of a forward 
traffic channel in a quick form. 
[0044] 

In relation to the signal of others any one of Signals A, B, and C, SNR changes so that pilot 
waves' A, B, and C relative pilot quality reinforcement (pilot quality) may change from a frame to 
a frame and may be seen from drawing 5 . For example, with the 1 st frame, although a pilot wave 
A gives the greatest SNR, a pilot wave B gives the minimum SNR. However, with a frame 2, pilot 
waves' B and C correspondence signal-to~noise ratio carries out a crossover (it is shown in 
drawing 5 like) crossover, and a pilot wave's B SNR is larger than a pilot wave's C SNR at the 
edge of a frame 2. 
[0045] 

Although drawing 6 is the same as that of drawing 5 , deltar expresses the fixed level delta under 
the strongest S/N of the pilot waves B and C of the active set of a mobile station among 
drawing containing level deltar (a crossover "x" line shows) calculated by control PUROSSESSA 
46 ( drawing 3 ) of a mobile station 18. Preferably, in order to decompose a pilot wave's relative 
signal quality still more finely, various deltar (namely, two or more delta) may be used for deltar 
so that gradual delta may be used. A control processor 46 may make setting deltar which 
calculates threshold signal deltar continuously preferably and which is a substitute individual 
exception, of course, or was sorted out. 
[0046] 

As shown in drawing 6 , between the 1st frame, a pilot wave A is above equivalent to threshold 
signal deltar, or this, and this is set up by the pilot A itself by this example (that is, the pilot 
wave A has strongest SNR and, so, deltar is based on level deltadB below SNR set up by the 
pilot wave A). Moreover, there are no signals B and C above signal level deltar, an EQC, or this. 
Therefore, in the frame 1, it is above this and, as for drawing jj , the pilot wave (the alphabetic 
character "A" written on the top of [time amount] shaft of the 1st frame shows like) A shows 
equivalent to signal deltar, or that it has the greatest average SNR to the past frame spacing. 
With a frame 2, strongest SNR is the thing of Signal A and, subsequently it is a pilot wave B, and 
the lowest pilot wave is C and the all are higher than deltar at the edge of a frame. With frames 3 
and 4, only pilot waves A and B have come above deltar. With the frame 5, the pilot wave C has 
strongest SNR (so, deltar is calculated based on a pilot wave C). Subsequently, a pilot wave A is 
the strongest following signal, and it is larger than a pilot wave's B SNR, and those all are above 
deltar. 
[0047] 

The mobile station is collecting a lot of information effectively about the specific communication 
channel in a predetermined frame by calculating deltar by comparing deltar with each of each 
signal from the base station of an active set. In order to detect the signal transmitted from each 
base station the optimal, by designing the diver city receiver and the synthetic vessel of a mobile 
station, this characterization of a communication channel is utilizable with a mobile station. 
Furthermore, according to the operation gestalt of this invention, the engine performance of 
CDMA communication system is also optimized by communicating the quality of a pilot wave's 
best signal within an active set so that adjustment with a system control station equivalent 
about power allocation of the forward traffic channel between the base stations in an active set 
can be performed, it is shown in drawing 5 — as — the relativity of the signal from each base 
station — since the number and selection with the optimal transmitting base station are not no 
longer fixed when SNR changes from a frame to a frame quickly, information communicates 
quickly to a system control station 10 ( drawing 1 ). 
[0048] 

Moreover, delta value used in order to calculate deltar is saved beforehand at the mobile station, 
or it should be agreed a signal message or that some can be sent to a mobile station by other 
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control approaches. Moreover, please agree that drawing 5 and drawing 6 are described in the 
sense of the frame corresponding to the frame used for a traffic channel data framing, 
interleaving, and in order to carry out encoding as described by the IS-95 standard. However, it 
may not be required of this invention, and the frame shown in drawing 5 and drawing 6 may not 
be equivalent to specific processing spacing at all, and, as for this, may be short longer than the 
illustrated value for 20ms. Furthermore, the various transmission described above is generated 
by different base station. However, this invention is applicable also to the component which 
emits a forward link signal. Especially this invention is applied also to the antenna with which the 
same base stations to which the same signal is emitted differed. For example, the signals A, B, 
and C of drawing 5 and drawing 6 can also be taken out from the antenna with which the same 
base stations differed to one base station like [ in case there are three antennas ]. 
[0049] 

Moreover, it should also be agreed that the set of the signals A, B, and C shown in dnawingj) and 
drawing 6 can be made into the thing from the combination of a base station or an antenna, or 
the combination of the antenna of one base station. For example, Signals A and B can be made 
into the thing from two different transmitting antennas of a base station 1 7, and Signal C can 
also be transmitted from a base station 19. Signals A, B, and C can also be made into the signal 
from a different antenna which may be the multiplex subcarrier forward link altogether 
transmitted from the same base station, or emits a multiplex subcarrier forward link. For 
example, supposing a base station 17 transmits three subcarriers from two antennas, Signal A 
consists of two subcarriers and Signal B consists of one subcarrier. By this example, although 
Signal A consists of two another different carrier signals, both will be emitted from the same 
antenna and these subcarriers will essentially be received by the mobile station on the same 
level, if transmitted on the same level. Moreover, it is also clear that there is a signal of three or 
more a large number which the mobile station is pursuing (shown in drawing 5 and drawing 6 ) in 
an actual system. 
[0050] 

In order to give this information quickly to a system control station 10 ( drawing 1 ), this 
invention gives a new communications protocol between the mobile stations and system control 
stations 10 which were discussed on these specifications with reference to drawing 7 A - 7C. 
signaling in the form of a bit vector message where drawing 7 A - 7C was reported to the 
system control station (selector) 10 through the reverse link signal transmitted to the selector 
10 by one or the base station beyond it (12 and 14) from the mobile station 18 — or the form of 
control messaging is shown. Although the much more frequent report and the report as for which 
between was further vacant in the list are also made into the alternative means, a bit vector 
message is preferably transmitted for every frame. 
[0051] 

With 1 operation gestalt of this invention, the multi-channel reverse link signal consists of the 
code channel the channel and the lot defined in Walsh code of a lot by the same approach as a 
forward link cross at right angles. In order to make into min a time delay until a system control 
station can act on the information included in a bit vector message in a setup of this multi- 
channel reverse link, as for a bit vector message, it is desirable to communicate through one of 
the code channels channels and a reverse link cross at right angles. The system and approach of 
transmitting data using such a reverse link signal are described for the United States patent 
application numbers 08/654,443 of the coincidence presentation entitled the "high data rate 
CDMA radio communications system" which it is transferred to the grantee of this invention of 
presentation on May 28, 1996, and have been included in this specification for reference. 
[0052] 

With another operation gestalt of invention, the reverse link signal of a single code channel is 
used as used for the IS-95 standard system. A data vector is transmitted to a bit vector 
message with other desirable user data within a single code time amount multiplexing or by 
carrying out bit blowout tea and making it a reverse link PN code. 
[0053] 

Drawing 7 A shows the DS of the pilot quality bit vector message which was started by the 
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mobile station and transmitted to the system control station 10 through the base station. 
Especially drawing 7 A has short die length, and shows 10 bit-vector message which can be 
reported to the system control station 10 with the quality of the signal which moreover became 
among the pilot waves of the active set of a mobile station more than a fixed criterion (for 
example, deltar threshold signal of drawing 6 ), or it. It may be other desirable however formats 
of those other than a bit vector for a bit vector message not to be limited to 10 bits, and to have 
a short message. In order to reduce the number of the transmitted bits, the bit vector message 
considers the arrangement of each pilot channel based on the sequence of a pilot wave's 
beginning checked from the system control station by the hand off instruction message to the 
mobile station. 
[0054] 

CDMA An IS-95 standard can be permitted to six members (pilot wave) in an active set, and 
those all can be put into a pilot quality bit vector message. In drawing 7 A, it is checked by the 
triplet data field index with which a pilot wave with the best thing (namely, the highest signal pair 
interference ratio) judged according to the process described with reference to drawin g 6 checks 
specifically the location first reported to the mobile station by the hand off instruction message. 
An index is shown by the triplet data fields 11, 12, and 13 by drawing 7 A. In this way, if the pilot 
channel from the 2nd base station reported to the mobile station by the last hand off instruction 
message is received by the greatest SNR, a triplet index will be set to 2 (if binary 010), or it will 
be set to 1 supposing an index moves from 0 to 8. 
[0055] 

Bit fields U1, U2, U3, U4, U5, and U6 show whether the pilot channel which says each pilot wave 
first hung up by the hand off instruction message, and corresponds was respectively received 
above deltar threshold signal. For example, the bit of data field U 1-6 is set to 1 (or 0), the pilot 
channel corresponding to the bit position is equal to deltar threshold signal, or being received 
more than by it is shown in the system control station 10. If U1 is especially set to 1, the 1st 
pilot wave of a system control station 10 checked by the last hand off instruction message being 
equal to deltar calculated by the control processor 46 in the signal-to-noise ratio in a mobile 
station, or having a thing above it will be admitted. U2-6 are preferably set on the basis for every 
frame by the processor 46, and they are transmitted to a system control station through the 
base station of a bit-vector message. 
[0056] 

It is the sequence number of the element of the last of a data field, Hm, and a ** hand off 
instruction message. A data field Hm is used in order to give the check of the active set which 
the mobile station is referring to to a system control station 10. Die length of Hm may be several 
bits, or it may be a single bit. In the case of a single bit, Hm may be the bit of the last of a 
sequence number. In this way, if the hand off instruction message in which the mobile station 
returned 1 by Hm supposing it was referring to the hand off instruction message of a sequence 
number 101, and it had a sequence number 100 if the hand off instruction message which ranked 
second equally to 100 which the base station sent, and had the sequence number of the number 
of 101 binaries was transmitted is referred to, 0 will be returned by Hm. By including a sequence 
number, base stations are the triplet data fields 11, 12, and 13, and it can be determined positively 
which pilot wave the mobile station is referring to by sets U1, U2, U3, U4, U5, and U6. 
[0057] 

With the operation gestalt of this invention including a multiplex subcarrier forward link, bit 
vectors U1, U2, U3, U4, U5, and U6 can be extended to a NxM bit and there is a possible base 
station of N individual in an active set in that case, and there are M possible antennas in a base 
station. Or M can also be made equivalent to the number of the possible multiplex subcarrier 
forward links in a base station, the strongest thing of the NxM multiplex subcarrier forward link 
whose mobile station had vectors 11, 12, and 13 (it may need to check the largest thing among 
NxM items still longer) with this operation gestalt — reporting — **** — moreover, the vector 
Ui — using — which — others — it reports whether a multiplex subcarrier channel is above 
deltar. another operation gestalt — a mobile station — Vector Ij — using — the base station 
rather strongest than the strongest subcarrier — reporting — subsequently — Vector Ui — 
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using — which — others — it reports whether a multiplex subcarrier channel is above deltar. 
[0058] 

deltar — the strongest base station — being related — or it should be further careful of 
whether for it to be the strongest subcarrier among all the base stations of the active set of a 
mobile station, and to obtain. It should be further careful of the ability of the strongest base 
station to be determined by totaling pilot Ec/10 from all the forward link subcarriers of a 
multiplex subcarrier base station as are used in common by IS-95, and carried out of the multi- 
pass component from the same subcarrier. In this way, the reinforcement of the sum total of a 
base station is obtained by totaling Ec/10 from all the multi-pass components of all forward link 
subcarriers and a specific subcarrier. 
[0059] 

A bit field message is answered, a system control station 10 receives the measured power 
message, and it is determined which to remove from a forward traffic channel among the signals 
of an active set so that this specification may discuss, and which is made to continue 
transmitting among base stations. That is, it checks whether the system control station 10 has 
transmitted the signal with which which base station is received below deltar threshold signal 
using the bit field message. If it directs that it stops that a system control station 10 transmits 
the traffic channel turned to the mobile station corresponding to the base station checked next 
and it is done so, the mobile station will lower the transmitting force of the forward link signal 
generated by these base stations. With another operation gestalt, a base station determines 
whether instead of a system control station, a message should be received and it should 
transmit a forward link. This approach reduces delay, however since all base stations (or base 
station which has transmitted the forward link) may not receive reverse link transmission, 
dependability may be thin [ an approach ] when the mobile station is a software hand off. 
[0060] 

A base station answers by not transmitting a traffic channel among the frame next to the data 
turned to the corresponding mobile station. Since the signal from the checked base station is 
received by the mobile station 18 by low SNR more remarkable than other at least one forward 
link signal, the increment in the error rate of a mobile station is small in proportion to the fall of 
the transmitting force of all systems. Even if it stops that the checked base station transmits a 
traffic channel, the signal process source in those base stations remains assigned, and if there is 
a demand by the system control station 10, it is ready to begin to transmit a traffic channel. 
Moreover, these base stations continue processing the reverse link signal preferably transmitted 
from the mobile station 18. 
[0061] 

A mobile station 1 8 continues supervising the related reinforcement of the pilot wave who 
received from the base station of ah active set as a communication link continues. If a pilot 
wave's condition changes, for example a pilot wave will receive the signal above deltar threshold, 
a mobile station 18 will show that this change is just, and will generate another bit field message. 
A mobile station 18 will generate a bit field message, if a pilot channel with the best SNR 
changes again. According to a situation, it is directed whether a system control station 10 
suspends that it is begun whether to transmit a traffic channel and transmission of a traffic 
channel to the mobile station in a base station with the active set from which the bit field 
message was received and the situation changed, each base station answers transmitting the 
following data frame via a traffic channel, if come out and it is so that directions may begin 
transmission, or by not transmitting the following data frame, if come out and it is so that 
directions may suspend transmission of a traffic channel. 
[0062] 

With another operation gestalt of invention, a mobile station 18 generates a bit field message 
once per each frame periodically. By maintaining the source assigned in each base station for 
transmitting a traffic channel, a traffic channel can be inactivated in response to the situation of 
it being activated quickly and changing quickly. 
[0063] 

With still more nearly another operation gestalt of this invention, the system control station 10 
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includes the gain control field in the nucleus data frame sent to the base station. The gain 
control field shows the transmitted power gain to which a frame should be transmitted from a 
base station. When a system control station 10 receives the vector which shows that the pilot 
channel from a specific base station is received below deltar threshold signal lower than the 
strongest pilot channel, the gain control of the following frame turned to the subscriber is 
lowered. When much more many vectors show that the pilot channel from the base station stops 
at deltar threshold below the strongest pilot wave, a subsequent frame can be reduced further. 
[0064] 

Since a control system 10 defines better the stability of the environment where the mobile 
station is operating again, it may perform analysis to which the bit vector which received 
progressed further. Especially the control system 10 may supervise the rate which changes from 
the place which has a specific pilot channel above deltar threshold or in the bottom. If rate of 
change exceeds a predetermined threshold, since the mobile station has disappeared or a control 
system 10 is in an unstable environment, it is decided that it will be making the signal from each 
base station of a software hand off transmit succeedingly. Even when a control system 10 is 
compared to all the base stations by which the active set is carried out when such decision is 
made, and deltar threshold with a certain pilot channel lower than the best receiving pilot 
channel is detected, it directs to transmit a forward link traffic channel succeedingly. 
[0065] 

Drawing 7 (B) shows another DS of the pilot quality bit vector message transmitted to the 
system control station 1 0 through the base station from the mobile station. However this 
another operation gestalt is the same as the DS defined as drawing 7 A, 5 bits which checks 6 
members of an active set are only included. Only 5 bits is used, because it is because the 6th 
check (namely, base station which gives the strongest S/N) is checked by the triplet of the 
beginning of a pilot quality bit vector message (namely, 11-3). By checking the strongest signal of 
the triplet of the beginning of a pilot quality bit vector message peculiar, a tacit understanding of 
not carrying out carrying out the bit check of the location of the strongest base station is 
carried out, and each of other members of an active set is serially checked by the bit of the 
after that of a pilot quality bit vector message. 
[0066] 

Drawing 7 C shows a format of still more nearly another pilot quality bit vector message which 
checks the strongest pilot wave of the base station of an active set, the following triplet strong 
against the second, J 1-3 and a member's triplet strong against the third, and K1-3 peculiar using 
triplet 11-3 of the beginning. In this way, of three strongest pilot waves 1 of the member's of an 
active set's each is checked peculiar. Extension of this operation gestalt adds three additional 
bits to the strongest pilot wave of the 4th and the 5th **** [ 6th ] from the member of an active 
set, and checks these peculiar. Moreover, the further operation gestalt adds an additional bit to a 
message, and it shows the related reinforcement of the pilot wave of rather still finer quantum 
level rather than it only calls it a threshold deltar top or the bottom. Still more nearly another 
operation gestalt includes all Ec/Io values in each pilot wave, in this way, a system with a pilot 
wave with the six possibility of an active set — receiving — an active set — each — Ec/Io is 
included in a possible pilot wave. It is clear that send [ the related Ec/Io value which is 
proportional to the greatest pilot wave about Ec/Io of the greatest pilot wave of an active set at 
d e |j ver y anc | a degree ] it is another possible operation gestalt. Although each of the operation 
gestalt of drawing 7 A - drawing 7 C specifies the option which reports the related measurement 
power in the foundation for every frame preferably, of course, it is also possible to combine an 
option, for example, the first two strongest pilot waves of a member base station can be checked 
using the first 6 bits of the measured power message, and the following three strongest pilot 
waves' relative position can also be checked about five members' set namely, — using the 
following three bits. 
[0067] 

Another another approach has an independent base station for transmitting to a mobile station. 
In this case, it is necessary to transmit only three bit vector messages (namely, 11-3) to a base 
station from a mobile station. In another arrangement, it must have the multiplex subcarrier base 
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station transmitted via one antenna at once. In this case, which antenna an independent bit uses 
and to specify are required. Needless to say, a bit can be used combining the approach to which 
it is explained above. 
[0068] 

When communicating on the well-known first or a late fading channel, in order to conquer the 
bad influence of fading more effectively, another operation gestalt for determining deltar 
threshold is used. Objectively [ the desirable operation gestalt on the basis of the average pilot 
wave to whom deltar has the largest S/N ratio on a frame ] t in this operation gestalt, the 
minimum value of the maximum pilot wave on a frame is used in order to determine threshold 
deltaR. Therefore, even if the even if strongest pilot wave receives fading, he can act as more 
pilot waves more than deltar threshold by setting threshold deltar as the minimum of the 
strongest pilot wave on a frame. Therefore, a signal can be combined more from many base 
stations, therefore a lot of diversity gain can be attained [ add / at least / independence or / 
much / half-independent pass ] more. More specifically in the first fading environment, the fading 
period should usually operate [ the use explained to the above of the minimum value to the 
strongest pilot wave on a frame ] appropriately to the scenario of comparatively short first fading 
to the die length of a frame. 
[0069] 

However, the interleaver used in a receiving process does not bring about profits for the more 
usual case, and a lake receiver and the mobile engine performance do not have the forge-fire 
engine performance mainly large when the period of fading is shorter than the period of an 
interleave in a first fading environment to late fading. However, in order to give the quality of the 
communication link which can admit mobile **, bigger Eb/No. is required of late fading when the 
period of fading is longer than the span of an interleaver. Furthermore, the period of one frame 
for equalizing a related pilot wave's reinforcement is not enough to determine whether have 
received fading with a late related communication channel. 
[0070] 

Therefore, in an operation gestalt, each of a related base station carries out the filter which 
unifies and normalizes each of Uk bit in a bit vector message (refer to drawing 7 A and 7B). Each 
of Uk bit toggles (it changes to two conditions), namely, when changing a condition once [ at 
least 1 the channel from which the base station and mobile station with which this toggle is 
related have received late fading shows that late fading is received. Therefore, the system 
performance of a CDMA system improves, when the base station which has received late fading 
is continuing transmitting on a forward traffic channel. It can be used as an indicator of a system 
control station to show whether in the toggle action observed, a mobile station should be put on 
a software hand off field again. For example, when the bit field which shows the pilot 
reinforcement to the given base station is always about 0 or is always 0, since this office does 
not apply a profits value at all as a matter of fact to the engine performance of a mobile station, 
the base station which had to show that a related base station had a more sharply [ than a pilot 
wave with strong ****** ] weak pilot wave, and has made the weaker pilot wave must not be 
included in an active set. Moreover, only when a mobile station supervises toggle actuation 
effectively and this office wishes to change the base station transmitted to the mobile station, it 
cannot be overemphasized that a message can be transmitted to a base station. 
[0071] 

With another operation gestalt, it can change to signal transmission and a process can be 
performed more quickly. In this case, a mobile station transmits between fading, when a base 
station becomes stronger than one piece or the signal from other base stations beyond it or 
becomes weak, and it transmits a signal to a base station directly. A base station answers 
without [ without it transmits, or ] transmitting the following frame. In this case, since the 1st 
frame can be made to be able to transmit from one base station and the frame following a 
degree can be made to transmit from the base station of another side, a base station can answer 
more quickly than the control unit of a base station, and can make a change rapid. This operation 
is comparatively useful at the fading rate like inside. Even if signal transmission and a change are 
rapid, they can make a change cause between frames. In one operation gestalt, a base station 
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encodes and interleaves the data for transmission, and processes them further. Un-operating- 
izing [ flow of the output of data is actuation-ized based on the feedback from a mobile station, 
or]. 
[0072] 

As an alternative plan of the threshold method for determining which pilot wave in a pilot quality 
bit vector is specified, the 2nd "finger allocation" is explained in this specification. In being 
mobile, a mobile station estimates pilot Ec/Io received from the base station in all active sets, it 
is mobile — when it does not have the finger of the diversity receiver of equipment, Ec/Io to a 
pilot wave is set as 0. When it has the finger of the diversity receiver with which the mobile 
station was assigned to the given base station, a numeric value is reported after determining 
average (or it is more long or it is desirable that short averaging time can be used) Ec/Io over 20 
mses of mobile ** and a front. The period of 20 mses corresponds to CDMA frame length. A 
mobile station specifies the greatest Ec/Io value and the greatest pilot wave who has the 
assigned index Am. To all other pilot waves in an active set, a mobile station sets the bit value to 
which it relates in a bit vector message as 1, when the Ec/Io value to a pilot wave is deltar 
within the limits of the Ec/Io value to the greatest pilot wave. More than N pilot wave is not 
reported into a bit vector message that N is six or less when a receiver has only N finger. 
[0073] 

Since a finger can be assigned to the both sides of direct signal pass and image pass (namely, 
multi-pass image), it prevents that the finger allocation approach receives a report as that in 
which "too many" base stations have a mobile more usable signal. For example, when the 
diversity receiver has three fingers and only two base stations have made the signal of the three 
highest quality (namely, direct pass from each base station and an image signal), since the 
receiver does not have sufficient finger for receiving a signal, it does not need the 3rd base 
station for transmitting mobile. On the other hand, since there is an example of a large number 
referred to as that a diversity receiver compounds the signal from the 3rd base station when the 
pilot wave from the 3rd base station exceeds one of the three signals of other periodically, it 
may carry out in case of more than the threshold that he mobile-**, nevertheless wishes, and 
may report to all three stations. Therefore, the pilot SN ratio to a base station is reported in one 
operation gestalt of this invention by the highest SN ratio from a base station based on a finger. 
[0074] 

Drawing 8 is a flow chart which shows the desirable approach, in order to adjust forward channel 
power allocation, a process is mobile — it is started at step S1 which measures the pilot 
reinforcement (signal quality) of all the pilot waves of a mobile active set within the limits. A 
process progresses to step S3 which generates threshold signal deltar based on the pilot 
reinforcement measured in step S1 here. Signal deltar is generated based on the pilot wave who 
has the greatest SN ratio as measured in step S1. The pilot wave and pilot wave i of a process 
who are related here are larger than deltar, or it progresses to the step S5 equal to it If it can 
do, as for a comparison step, it is desirable that they are performed over the frame period of 20 
mses, and are completed by the end of a frame period although other sample sampling intervals 
taken up in respect of the others within the limits of a frame or in multi-framing are in 
agreement with this operation gestalt. The related pilot wave i is larger than deltar, or when 
equal to it, the bit in the bit vector message which shows the related pilot wave i (for example, 
refer to drawing 7 A-7C) has him. [ larger than threshold deltar ] However, it is set up so that it 
may be shown that a pilot wave i is not larger than deltar in step S5, or the related pilot wave i 
of the bit in a bit vector message is smaller than deltar, or it is equal to it when being equal to it 
is determined (if it can do, it is desirable to set a bit as "0"). 
[0075] 

the process of a bit vector is mobile after a pilot quality bit vector is formed in step S7 or step 
S9 — it progresses to step S1 1 which transmits a bit vector message to the base station in a 
mobile active set. at this time, it is mobile based on the mobile anticipation of a system control 
station 10 which adjusts the power in a forward traffic channel corresponding to an early mobile 
** and mobile bit vector message — the timing loop mobile [ as an indicator for / which 
determines when a finger is adjusted / being mobile ] and used is set up. By setting up a timing 
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loop (it being able to attain mobile more easily by calculating the frame of continuous 20 mses), 
it knows when it was changeful in mobile ** and forward traffic channel transmission. A process 
progresses to S13 which a base station relays to a system control station after receiving a pilot 
quality bit vector after step S1 1. since the selector in the place of a system control station 
carries out bit vector message processing of the process after step S13 — which base station 
under mobile set under actuation — a mobile active set progresses to step 15 which generates 
the control message transmitted to each of the related base station which controls whether a 
related code channel must be transmitted mobile. The total power emitted from the base station 
in a mobile active set by controlling transmission from each of the base station in a mobile active 
set is reduced. 
[0076] 

A process progresses to step S17 which adjusts mobile ** and a finger in the base station which 
was equal to signal deltar as determined in step S7 and S9, or was pinpointed as a larger thing, 
and a corresponding diversity receiver, after a timer reaches a time amount threshold. The 
energy with which it was received only from base stations in the mobile active set which is 
carrying out fact transmission on the code channel which mobile-** and is related by acjjusting a 
finger, such as this, is compounded, after step S17, a process is mobile — it repeats supervising 
succeedingly the related pilot reinforcement to each base station in a mobile active set 
[0077] 

Since a mobile station generates a specific bit vector message and the response to the bit 
vector message of each base station is due to the algorithm set up beforehand again, the time 
amount by which each base station changes forward link allocation is known by the mobile 
station. Therefore, a mobile station can combine correctly the signal only from the base station 
then transmitted. Since combining the signal from the base station which has not been 
transmitted to a specific mobile station may cause an unnecessary noise introduced into the 
receiving process which has a bad influence on a result, this function is an advantage. There is a 
possibility of producing engine-performance loss and the higher loss of Eb/No and capacity 
needed as a result, about an operation of a noise. Similarly, a mobile station is transmitted to a 
mobile station, and when the signal received from the big value is not compounded, there is a 
possibility of becoming loss of capacity. 
[0078] 

In one operation gestalt of this invention, a message is received correctly and a mobile station 
amends the error for the transmission to which it is in charge of reception of the bit vector 
received by each base station by the attempt of the beginning for restoring to the forward frame 
received as what was processed by the base station. In most cases, a mobile station restores to 
a frame correctly, but when the frame serves as an error, a mobile station may try to use the set 
of the base station transmitted to the mobile station, before a base station transmits the latest 
bit vector message. Therefore, when a base station does not receive the newest bit vector 
message, while a mobile station uses the set of the base station used before, there is a 
possibility of trying to restore to a frame again. For this operation, a mobile station needs to 
maintain the signal received from the various sets of the base station in a buffer. Then, when a 
mobile station has an error, the data in a buffer will be used for it. Error correction processing is 
illustrated as it is shown by the broken line to step 19 and is in steps S19 and S21 as an option 
of drawing 8 . 
[0079] 

Drawing 9 is the flow chart of the option for changing the forward traffic channel power 
allocation for the base station in a mobile active set. a process is mobile — it is step S32 which 
measures the pilot reinforcement to which each base station in a mobile active set relates, and 
is started. Next, threshold signal deltai based on the mobile ** and pilot reinforcement who were 
measured is generated in step S34. And after comparing the both sides of a multi-pass signal 
with it being direct (direct 1), a multi-pass signal compares direct, a multi-pass, or both sides, in 
order [ which receives each of the base station which mobile-** and is related in step S36 ] to 
decide [ direct or ] whether it is larger than deltar or equal to it A multi-pass image is larger 
than deltar, or when equal to it, as for a process, the diversity receiver progresses a finger 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 



2007/03/23 



JP,2001-517001,A [MEANS] 



16/18 s<— v 



(plurality is included) to direct [ larger ] or larger step S38 assigned to a multi-pass signal or its 
both sides than deltar direct or as it was determined in step S36. next, any of the direct or the 
multi-pass signal of a base station which are related in step S36 although a process progresses 
to step S42 — although — or it is not larger than deltar — case it is not equal — a process — 
the finger of a lake receiver, and a synthetic vessel circuit — it progresses to step S40 by which 
neither is assigned to the specific base station. A process progresses to step S42 there, deltar 
" n d rawin g 9 must care about differing from delta in drawing 7. Although used for determining 
whether deltar reports a pilot wave in drawing 8 , delta is used for determining whether assign 
the finger of a lake demodulator in drawing 9 . Similarly, generally deltar in drawing 9 is smaller 
than delta of drawing 7. 
[0080] 

In step S42, the bit vector message which shows the finger allocation made from mobile ** and a 
place direct mobile on a multi-pass signal is transmitted to a base station and an active set. 
either direct or a multi-pass signal — although — when larger than deltar, a multi-pass image 
formats the mobile ** and bit vector message which shows that it is larger than deltar or direct 
at least or equal to it. A process progresses to step S44 which relays a bit vector message to 
the selector in the place of the control unit of a system, in order to enable it to adjust the 
forward traffic power allocation which a system control station is told about the finger allocation 
used in the mobile place from it, therefore which base station to each of the base station in a 
mobile active set transmits to a mobile station. A process progresses to step S46 which a 
selector transmits to the base station in the mobile active set in which it is shown which base 
station should transmit a control message on the related code channel corresponding to the 
finger allocation set up more mobile from it. A base station relays a control message mobile so 
that a mobile station may receive the notice of a purport whose base station received the notice 
about allocation of the system control station of forward traffic channel power, a process — and 
it is mobile — it progresses to step S48 which adjusts the finger in a diversity receiver 
corresponding to the control message generated by the system control station. 
[0081] 

It must care about [ a base station or ] whether it is an error any of the control message 
transmitted to the mobile station from the base station they are from a mobile station. The same 
technique as what was explained in relation to drawing 7 can be used. In this case, when a mobile 
station does not receive the control message from a base station, or when a mobile station 
receives a frame in an error, a mobile station can restore to the set of the base station before 
having transmitted to a mobile station. 
[0082] 

the inside of the approach for changing another forward traffic channel power allocation — S15 
from step S1 ****** — a base station — moreover — mobile — again — which base station — 
**** — it has transmitted on the forward traffic channel to which this office relates — although 
it carries out transmitting that display, it is the same as what is shown in the desirable approach 
of drawing 8 . Therefore, it is not mobile in another operation gestalt, and controls which base 
station transmits a system control station mobile. 
[0083] 

This inventions have been explained by the semantics which sets up threshold deltar relevant to 
a pilot wave with the strongest reinforcement as they were explained to be a text and drawing 5 
in 6. Much another metrics can be used. Only when a pilot wave makes sum total Ec/Io fully 
increase especially, what sets up '1' from a bit U1 can be used again. This technique is 
transferred to the grantee of this invention of the application number 08/No. 790,497 entitled 
"the approach and equipment" for carrying out the software hand off in a radio communications 
system, and is explained in the concurrency application United States patent built into this 
specification by the citation. 
[0084] 

This invention is explained by the semantics which transmits the whole forward link from the set 
of a base station and a mobile station. The system and approach for carrying out fundamental 
high speed datalink which uses an auxiliary channel again The inside of the concurrency United 
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States patent application number 08/No. 798,949 of the title called "transmission power 
reduction for the high-speed CDMA link in a software hand off" by which both sides are 
transferred to the grantee of this invention, and are incorporated in this specification by the 
citation, Moreover, it is explained in the concurrency application United States patent application 
number 08/No. 784,281 of the title called "high-speed-data velocity aid channel for CDMA 
communication system." The forward link is divided into the base and the auxiliary channel in the 
high speed datalink system. A basic channel is continuously transmitted from a base station in 
an active set. An auxiliary channel is transmitted from the same base station as a subset of a 
basic channel or a channel. This invention currently explained in this specification is applicable to 
a basic channel, an auxiliary channel, or its both sides. 
[0085] 

Drawing 10 is the spectrum Fig. of a multiplex subcarrier diffuse-spectrum forward link and an 
independent subcarrier broadband diffuse-spectrum link. Although not completely shown by 
scale, the diffusion region bandwidth to each subcarrier is shown as 1.25MHz to the measure of 
a multiplex subcarrier, and a diffusion region bandwidth is 3.6864MHz to the measure of the 
broadband of an independent subcarrier. The measure for a multiplex subcarrier has various 
advantages including being able to transmit each subcarrier from the antenna of a different 
configuration, offering a characteristic fading pattern to each subcarrier so that fading of another 
side and all three subcarriers may be reduced to coincidence, therefore intercepting a 
communication link. 
[0086] 

Drawing 1 1 is the block diagram of the multiplex subcarrier transmitting system formed according 
to one of the operation gestalten of this invention. The notation which the input data was 
encoded by the **** condition, and was punched and encoded with the conventional convolution 
encoder 100 is repeated with the notation iteration vessel 102, and is added to additional 
redundancy. The notation which the Brock interleaver 104 was arranged by turns at intervals of 
the time amount of 20 mses in the repeated sign, and was arranged by turns is scrambled via 
XOR gate 106 in decimal-number-system-ized long code which was generated by the long code 
generator 108 and long DESHIMETA 110 corresponding to a user's long code mask. The 
scrambled notation is divided into the flow of the notation transmitted on the carrier signal 
respectively related with a demux 112. 
[0087] 

The map of the flow of a related notation is carried out to QPSK by the QPSK mapper to each 
carrier signal. A QPSK notation is respectively modulated with the same Walsh code modulator 
1 16, and the Walsh chips made as a result are the inphase diffusion code PNi and 4 phase 
diffusion code PNQ further, and are modulated by dispersion equipment 1 18. If it can do, as for 
PNI and PNQ, it is desirable that it is the same to each subcarrier. As for the diffusion notation 
produced as a result, being transmitted is desirable after being converted with the equipment (up 
converter) with which each raises a frequency to a peculiar frequency there, if it can do. 
Although drawing 1 1 shows the modulation by the same Walsh channel code to each subcarrier, 
the Walsh channel codes may differ. 
[0088] 

Drawing 12 is some block diagrams of the receiving system for processing the multiplexer- 
channel signal when being constituted according to one operation gestalt of this invention used 
more mobile. The energy of the radio frequency to which the frequency was lowered with the 
down converter is filtered by 5MHz with a band-pass filter 200, and a sample extract is carried 
out by A/D202 at the rate of 8X1.2288. In a filter bank 204, the frequency of the sample of two 
1.25MHz parts is a digital method further, and it is based on the 1.2MHz oscillator (NCO) by 
which numerical control was carried out, or is lowered to baseband by 1.25MHzNCO(s) and 
2.5MHzNCO(s) as an option, and the set of three samples is filtered by 1.25 **** with a low- 
pass filter. This low-pass filter can be used as the part of the filter adjusted by the receiver or a 
filter. The data filtered with the low-pass filter produced as a result are passed to the lake 
receiver 210, and a receiver is compounded after restoring to the example of the various multi- 
passes of the transmitted signal. After being sent to deinterleaver and decomposed from a 
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mutual array, the double sign of the compounded soft decision data which were produced as a 

result is carried out. 

[0089] 

Needless to say, much reconstruction and deformation of this invention are possible in the light 
of the aforementioned explanation. Therefore, this invention shall be interpreted as what can be 
carried out even except that it is concretely explained in this specification within the limits of 
the claim of separate attachment. 
[Brief Description of the Drawings] 

When thinking in relation to the drawing of separate attachment, he can acquire the advantage 
which a majority of perfect understanding of this invention and this inventions accompany by 
quoting the following detailed explanation, and can understand it well again. 
[Drawi ng 1] 

Drawing | is the block diagram of the CDMA cellular telephone system as an example according 
to this invention. 
[Drawing 2] 

Drawing 2 is the field of the software hand off on the graph of the quality pair time amount of a 
pilot channel, and this graph. 
[Drawing 3] 

Dr awing 3 is a mobile block diagram. 
[Drawing 4] 

Drawing 4 is a graph which shows the example of the probability of framing error **** Eb/No to 
the various figures of the base station transmitted as received by N finger diver city receiver. 
[Dra wing 5] 

Drawing 5 is a graph which shows the Ec/Io pair time amount of the software hand off field to 
three pilot waves as an example within the limits. 
[Drawing 6] 

D rawin g 6 is the same graph as what was shown in drawing 7 A with the addition of threshold 
signal deltar formed below on the highest pilot level. 
[Drawing 7 A] 

Drawing 7 A is drawing of the 1st DS to the bit vector message which shows the quality of a 

channel. 

[Drawing 7 B] 

Drawing 7 B is drawing of the 2nd DS to the bit vector message which shows the quality of a 

channel. 

[Drawing 7 C] 

Drawing 7 C is drawing of the 3rd DS which receives the bit vector message which shows the 
quality of a channel. 
[Drawing 8] 

Draw ing 8 is the flow Fig. of the sequence of the message for reducing the amount of the whole 
forward traffic channel power transmitted from the base station in an active set when excessive 
power is transmitted. 
[Drawing 9] 

Drawing 9 is the flow Fig. of the sequence of another message for reducing the amount of the 
whole forward traffic channel power transmitted from the base station in an active set when 
excessive power is transmitted. 
[Drawing 10] 

Dra win g 10 is drawing of a multiplex subcarrier forward link. 
[Drawing 1 1] 

Drawing 1 1 is the block diagram of the transmitter of a multiplex subcarrier forward link. 
[Drawing 12] 

Drawing 12 is the block diagram of a multiplex subcarrier forward link receiver. 
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